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CHAP. I EXECUTIVB SUMMARY 

I.l Project background 

The pre-investment study was carried out by 

International Trade and Training Group (ITG) under 

the auspicies of the United Nations Industrial 

Development Organization (UNIDO) for 

General Milling Corporation (GMC) 

6th floor Corinthian Plaza 

121 Paseo de Roxas 

Makati Metro Manila PHI 

in cooperation with 

Pavan Mapimpianti S.p.A. 

Via Europa, 27 

35015 Gallier~ Veneta (PD) ITALY. 

The project aims: 

a) to asses consumption and market opportunities, 

to evaluate the available raw materials and 

distribution scheme and to develop means of 

producing infant food . 

b) to develop test products, and define the optimal 

nutritional contents of the formulation. 
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It was considered important that the products be 

easy to stock and distribute. The projected 

products are all easy to prepare and . :onsume since 

they are made of precoocked cereals flours. The 

first product category (as specified hereafter) is 

in powder form and can be dissolved in water or 

milk, while the f;econd product category is ready to 

eat. 

Due to the use of local raw materials the final 

product is low in price and it is possibile to 

choose various formulae and ingredients capable of 

satisfying particular nutritional needs by adding 

vitamins, flavours or particular additives. 

The project objectives are wide-ranging and all 

equally valid and practicable. The project is an 

integral part of a wider scheme aimed at 

implementing a social prcgram and developing 

certain economic and production sectors in the 

country . 

- 2 -
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The project is targated to: 

(a) improve the general nutritional status of 

the country; 

(b) increase access to the types of infant foods 

which are at present imported and which 

only a small proportion of the population 

can afford; 

(c) utilize the indigenous food crops 

efficiently for the production of nutritious 

baby foods; 

(d) save hard currency by import substitution; 

(e) contribute to the improvement of standards, 

food composition, packaging and informative 

labelling in the food industry; 

(f) develop new types of nutritious foods; 

(g) achieve state of-the-art technologies in the 

food industry. 

This joint venture will help to further the 

diversification of infant foods in the Philippines, 

expand the market for these products and optimize 

food distribution channels. PAVAN MAPIMPIANTI will 

play a major role in all aspects of the project, in 

particular with regard tc the transfer of 

technology and know-how. 

- 3 -
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I. 2. Mark~t and Plant capacity 

The target group studied is mainly r.iade up of by 

women and very young children. The report aP.alyses 

the socio-economic conditi'ns and nutrition 

standards of this target. 3roup in order to e~i:imate 

the size of the demand for low cost nutritious 

products. 

The target group comprised: 

- children between 6 months and 3 years (weaning 

food) 

- children from 3 - 6 years (breakfast c~reals) 

- children from 6 years upwards (breakfast cereals 

+ snacks) 

- pregnant and nursing women (instant powder 

foods/breakfast cereals). 

Of course, products such as instant powders, shaped 

cen:als and snacks can be utilized by different 

groups of consumers, depending on their age, 

income, and the opportunities they have for using 

them (shaped cereals, for example, are usually 

consumed as breakfast cereals, while suitable 

snacks can be part of nutrition education vrograms 

in schools, and/or used as ingredients for cereal 

bars. Snacks can also enrich vegetable soups, while 

instant powders can supplement the diet of the 

elderly or people suffering from stomach, 

digestion, and/or dental problems, etc.). 

- 4 -
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In order to satisfy the needs of the above target 

group (infant population) the following products 

will be produced: 

A.Pre-cooked weaning food (PWF) comprising two main 

categories of products: 

Al 

A2 

baby food with powdered milk ( PWFl). 

These products have a higher price and 

greater profit margin; 

cereal based baby food ( PWF2). These 

products are lower pr1ced and therefore 

have a smaller profit margin. 

B.Infant shaped cereals (!SC): 

Bl multicereals (MSC) 

B2 high protein (HPSC), 

- 5 -
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On the basis of local market research and 

available statistical data, the following results 

were obtained for the Philippine market: 

A) Cereal based baby foods: ( PWF) actual market 

size is 1000 tpa. 

Growth rate : (1989-90)+ 43.5\ (volume) 

+ 58.8\ (valuei 

Market value: 91 millions P 

Imported products:account for 4\ of the market 

volume 

Projected market growth rate: 

91 92 93 94 

+40\ 

+50% 

+35% 

+45% 

+30\ 

+40\ 

+25\ 

+35\ 

95 

+20% volume 

+30% value 

The above market indicators refer exclusively to 

cereal based baby foods. These foods are pa~t of a 

mu<..:h larger group of infant food products which 

includes: flour preparation for infant foods, 

hypoallergenic milk, soya, etc. 

In the Philippines, this group of products has a 

current market of US$ 55 millions which is largely 

made up of imported goods. 

- 6 -



! 
• r, 

• 

~- . 

-~ 

.• ., 

I 

' I 
: I 

I' , . 

- ·- 4 .• - .-- ;..:_ .... ,....... 

PWF 1 and 2 could, therefore, well break into this 

market sector and would be capable of: 

- competing with similar products produced by 

Nestle (local production); 

replacing si'llilar quality/lower price imported 

products (Milupa and Gerber) 

replacing similar quality/lower price imported 

products, (powder milk, hypoallergenic soy food, 

instant flour preparation, etc.) which have the 

same targP.t group (babies and children from 0 to 

6 years) .. 

B)Infant shaped cereals and snacks: the market 

segment for breakfast cereal products and 

cereal/potato snacks has been analysed as one, 

since the products have similar characteristics: 

'!'he overall market value was estimated at USS 20 

millions. 

Infant breakfast cereals 

- ::mported goods have increased from 264. 705 kg 

(1988) to 1.383.492 kg (1990) for a total value 

of USS 1.841.000. 

- 7 -
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Snacks 

- market size: 31.100 tpa {1990) 

- market value: 411.089.000 P 

- market growth rate: +291 (volume) 

+ 28% (value) 

- projected market growth: 

91 

+22% 

+27% 

92 

+22% 

+271 

93 

+20% 

+25% 

94 

+20% 

+25% 

95 

+20% volume 

+25% value 

Products Bl and B2 are formulated to satisfy 

specific nutritional requirements. Product Bl 

utilizes locally available cereal flours and B2 is 

protein enriched. 

However, it must be noted that these products are 

only two examples of the many possible products 

that the plant discussed in this project can 

produce in terms of processable flours and 

additional ingredients. 

Since the production process involved in 

manufacturing Bl + B2 products is very versatile, 

it is possible to produce pellets which can be 

expanded into snacks using the same tecanology. 

Snacks are a different product category and 

generally well-liked on the Philippine market. 

Puffed snacks (directly expanded) and potato crisps 

are the principal products. 

- 8 -
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Pellets could therefore be put onto the snack 

savoury market, using higher value added packaging 

and be targeted at a differe:1t segment of the 

population than that interested in infant foods. 

As snacks are considered an impulse food, their 

consumption is concentrated in the metropolitan 

areas and they are generally targeted at a more 
adult population. 

In estimating of the market potential and product 

penetration force, and therefore, the extent to 

which these new products are competitive in the 

Philippines, it is also important to remember that 

GMC is a major food producer in this country- Its 

name and organization are therefore more than 

capable of competing with multinationals and other 

food producers_ '! .. ;ither should it be forgotten that 

part of GMC 's products are exported to important 
markets such as USA. 

While visiting the Philippine supermarkets to carry 

out ~he field study for this project, it was noted 

that in all of them some c;helves were displaying 
pasta products. 

Reports indicate that pasta is consumed by all 

family members, including school children. The 

actual market size and growth rate indicate that in 

terms of availability of raw materials, nutritional 

value, low cost and convenience pasta is quite an 

interesting product for the Philippine market. 

- 9 -
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This market segment has been analyzed in the 

attached tabels since: 

- GMC already produces pasta, part of which is 

exported abroad. As a result GMC already 

possesses the necessary know-how for pasta 

production; 

PAVAN MAPIMPIANTI technology in this field is the 

most advanced in the world. 

In order to evaluate the market size and potential 

not only the statistical data and 

production/consumption rates, but also the 

following factors, were consider~d: 

. organisation of of fer and distribution 

. population growth rate 

. target group growth rate 

. malnutrition problems 

. geographical distribution of malnutrition. 

The range of products proposed (i.e. cereal basec 

baby foods, breakfast cereals, snacks) can be 

marketed within the present distribution network 

and can exploit the existing organizational 

structure without having any adverse effects on 

distribution costs, which remain basically the same 

as for other food products. 

- 10 -
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Demand is concentrated in poor urban districts and 

remote rural areas. Rapid migration towards the 

urban centres has lead to increased poverty, mainly 

among women and young children, and has aggravated 

the existing dearth of good nutritious food, and 

the poor health and sanitary conditions. This low 

income group is also found in rural areas where 

access to food can be crucial. 

In these areas, alongside these low income groups, 

there are, of course, higher income groups, that 

already buy this type of products (Manila) or would 

do so if they were available (rural areas). 

The production plant outlined in this project will 

have an yearly output of: 

- 1050 tpa of precooked weaning foods (PWFl+PWF2) 

- 1780 tpa of 3haped breakfast cereals (MSC+HPSC). 

T:his production output is but one of the 

possibilities since the plant is particularly 

flexibile with regard to the of raw materials it 

can process, the formulae employed and the 

possibility of switching production from one type 

of product to the other. 

- 11 -
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I.3 Material and inputs 

The products required for producing cereal and 

based baby food are: cereal flours and rice, maize 

or ~heat, or mixes, skimmed milk powder, defatted 

soya flour, vegetable oil and cane sugar. 

Wheat, rice and maize can be used to produce flour 

with a 8lt and 89t extraction rate respectively. As 

GHC is a milling company, the regular supply and 

availability of such items is guaranteed. 

- The minimum quantity of rice required is 1.250 

tpa. Rice is widely cultivated and accounts 

for 16% of total agricultural production. In 

1988, paley production totalled 8.971 tons. 

- The minimum quantity of corn flour required is 

640 tpa. In 1988 maize production totalled 

4.428 tons. 

- The minimum quantity of wheat flour required 

is 300 tpa. Wheat flour is currently produced 

by 8 milling companies which grind 1.100. 000 

tpa of imported wheat grains, which has the 

advantage of being subject to special import 

procedures. 

- Skimmed milk powder and defatted soya flour 

are not produced in the Philippines. However 

only a minimal quantity of approximately 500 

tpa is required. 

- Vitamins and minerals are also imported but 

they are considered as microingredients in 

this type of production. 

- 12 -
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As stated 

changing 

above, there 

the product 

is the 

formulae 

- --c _;___ ,,,. ...--

possibility of 

according to 

marketing requirements, nutritional needs, local 

availability of raw materials which are not fully 

exploited. 

As a result products can be erected containing 

other high proteic flours (banana, tapioca, pulses) 

or ingredients (fish paste or flour, dry 

vegetables, sweetenings, fats and oils). 

I.4 Location and site 

The plant is to be installed in the rural area of 

Cebu in line with government policy, which aims at 

decentralizing industrial plants from urban to 

rural areas in order to stimulate economic and 

manpower development outside Manila. 

As mentioned above production is programmed to 

start in an already existing plant in the GMC 

production area, in Cebu (Central Visayas). The 

plant is part of the GMC production centre and is 

already equipped with the services necessary for 

receiving raw materials, and transporting and 

distributing the finished products. 

I.5 Project engineering 

The type of technology adopted in this project is 

testimony to the experience of PAVAN MAPIMPIANTI in 

the food production, and particularly baby food, 

sector. 

The choice of production process is dictated by 

current technology in this sector. 

- 13 -
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The technology employed is based on the 
exploitation of local raw materials and aims at 

obtaining a highly nutritious product which, due to 

the low production costs, can be sold at a price 

low-income groups can afford. 

The particular technology adopted was chosen on the 

basis of a number of different factors such as: 

market considerations, nutritional 

avai ".ability of raw materials 

flexibility. 

requirements, 

and plant 

The selected technology used for producing 

precooked weaning food, is based on low-shear 

extrusion cooking. This process has many advantages 

vis-a-vis the drum drying technology otherwise nsed 

in PWF production. 

Extruders are particularly versatile and capable of 

handling a wide variety of raw materials and 

?roducing various products, with maximum cost 

effectiveness. 

The technology has been successfully applied to the 

production of various food items such as past~, 

pellet snacks, refo.cmed chips, laminated snacks, 

and breakfast cereals. 

- 14 -
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I.6 Plant organization and manpower costs. 

The plant organization for the intant food factory 

is based on a comb;.ned assessment of the project 

engineering requirements and current Philippine 

factory standard3. 

The factory is headed by the General Manager and 

will be organized into four different cost centres 

each with its own Bead of Department. 

!.Marketing and Sales 

2.0perations 

3.Finance 

4.Administration. 

The fact that the production line is to be 

installed in an existing production organization is 

seen as one of the critical factors which will 

contribute to the success of the project. 

GMC can not only provide an already 

production organization, but also an 

marketing ~nd distribution network, as 

trained management and labour. 

existing 

important 

well as 

These factors will, without doubt, help to make it 

easier to reach full production capacity quickly, 

which is scheduled, according to a conservative 

estimate in three years. 

The new project will generate at least 68 new jobs 

of which 34 workers will be directly involved in 

the processing area. A further 34 workers will be 

employeed in the administrative, marketing and 

financial departments. 

- 15 -
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A major 

correct 

training 

transfer 

programme will guarantee 

of technology and will 

the 

help 
improve the already high level of skills among 

Philippine technicians • 

As the new factory has been considered a division 

of GHC and part of the existing structure rather 
t!lan as a new company, many costs (mainly fixed) 

have been considered as a percentage of the overall 

st.cuctui:·e costs. 

I.7 Project implementation 

The project will be organized in 4 overlapping 

phases: 

1. Design, tender and implementation of civil 

works, including the preparation of all 

civil/structural designs related to the 

modifications which will have to made to 

the complex: Months l - 5 

2. Equipment procurement, suppiy, installation 

and final commissioning: 

Months 2 - 12 

3. Training of Philippine Personnel: Month 8 

4. Technical assistance, to be provided after 

production has started in 3 periods of 15 

days each, every 4 months. 

- 16 -
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Economic and financial evaluation 

The pr~gr.amme for the construction of a Baby Food 

plant in the Philippines was part of a proposal 

made by the Italian Government to grant aid to the 

Philippine Government within the framework of a 

bilateral agreement between the two countries. 

UNIDO was to provide technical, economic and 

financial support for the programme. 

The agreement provided for joint ventures to be set 

up between Italian and Philippine companies. 

According to the letter of intent finalized during 

the Manila Investors Forum the plan to construct a 

baby food plant came within the political and 

strategic policy pursued by the Italian and 

Philippines Governm~nts. 

Since then the funds ear marked by the Italian 

government for aid to developing countries have 

been cut drastically and therefore all programmes 

have been either postponed or are to be reviewed. 

The project has been affected by those changes and 

as a consequence it was necessary to find ott,er 

sources of financing. The project was therefore 

drawn up in such a way as to t; ke account of the 

present and future market situation in -che 

children's food sector with respect to low an~ 

higher income categories in the population, for the 

purpose of increasing the overall profitability. 

This way necessary in order that the project be 

bankable. 

- 17 -
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Economic Analysis 

In view of the market situation and probable market 

developments, and thanks to ~he technology 

employed, it will be possible to define the range 

of products to be marketed in the light of market 

fluctuations at any one moment (changes in 

consumers attitude, etc.), utilizing local raw 

materials, never taken into consideration 

previously, to develop products in different price 

categories. 

This favourable constellation will make it possible 

to penetrate the market effectively. 

The type of products offered should bP- introduced 

on-to the Philippine market with the support of an 

adequate advertising campaign. According tc our 

analysis, this market is highly competitive cue to 

the presence of well known and established 

producers who, particularly with regard to PWF, 

have a monopoly control of the market. Therefore 

the products should be launched at different levels 

in ord~r to stimulate demand for other similar 

products. 

PWF would be launched on the market with the aim of 

competing with Ne!Stle and gaining a market share 

over and against imported products. Furthermore 

the fact that th~ goods have a lower price compared 

to similar products, due to the fact that they are 

made of local raw materials, will help boost 

demand. 

- 18 -
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PWF2 is targeted at consumers who cannot afford 

~ Cerelac or Ceresoy (Nestle} but who have sufficient 

1 purchasing power to buy their children nutritious • t food based on cereals . 

• 

~- ' 

"' 
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Other marketing strategies have not been analysed. 

It might, for example, be possible to launch the 

PWF2 product initially, and then compete in the 

higher added value segment once the brand is well 

established. 

Moreover it is important to examine the 

offer~d by the government or 

entities of introducing the product 

possibilities 

specialized 

into school programmes and infant assistance or 

nutrition education schemes, etc. 

As far as the other type of product, Instant Shaped 

Cereal, is concerned the marketing startegy is 

quite 

large 

which 

with 

than 

different. In this case, the aim is to gain a 

share of the market by offering products 

are of a better quality than those produced 

less refined technologies and more competitive 

imported products which cost more. 

The products are mainly targeted at children 

between 3 and 6 years {up to 10), who would consume 

them with milk for breakfast {this does not 

preclude other possibilities of using them, such 

as snacks - to which honey, sugar, fruit, etc., 

could be added) . 

- 19 -



••• 

i 
4 

'· • 

·~ 

·' 

• .... 

'!'he competition will therefor£ be among products 
sold as breakfast cereals. The· .c are, however, in 

the main generally imported or , if locally 

produced, of inferior quality from a nutritional 
po.tnt of view. 

A competitive edge is Zurthermore to be gained over 

,and against other producers by selling the product 

on a more profitable market segment, such as "Snack 
Foods". 

T- ese product.s are ready to eat. Thankt to the 

technology used it is possible to offer the product 

in different shapes and made up in various ways, as 
well as coated with sugar, chocolate, etc. 

According to the estimate the project is attractive 

from a profit point of view, with a ROI (at full 

capacity} ranging from 13% during the period of 

loan repayment to 17.4% after 10 years. 

Despite the combination of a cautions production 

programme and aggressive marketing policy the 

figur~s show a net profit of US$ 127,100 in year 2, 

whi~h ~ef lects a cost structure with a low 

incidence of fixed costs and a low breakeven 
profit. 

Financial Analysis 

As far as financing is concerned, two possibilities 
have been examined. 

The main problem is related to the payment of the 

production plant, as the local expenses will be 
covered by GMC with Equity. 

- 20 -
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Pavan Mapimpianti will contribute with an equity 

participation of USS 25L ·" The value of "the 

transfer of technology" W.Lli. be guaranteed by a 

training and technical assistance programme. 

Solution A provides for a commercial line of credit 

in the amount of USS 4,680,000 to be paid: 

- US$ 700,000, equal to 15%, as down payment, 

- USS 3,980,000, equal to 85%, with a foreign loan 

at the following conditions. 

. rate of interest = 10% 

. period of grace = 2 years 

. duration = 6 years. 

Solution B provides for a grant for the purchase of 

part of the plant (additional equipment to produce 

PWF) amounting to USS 1,580,000. 

The remaining amount (USS 3,100,000) will be paid 

according to the same scheme: 

- US$ 465,000 (15%) as downpayment 

- USS 2,735,000 (85%) with a loan at the same 

conditions as above. 

The results of the capital budgeting analysis are 

interesting in both cases, with a good IRR on total 

investment of 16%. (See in detail chap. 10) . 

Apart from the financial and economic data, however 

the second alternative is important for bnother 

reason. 

It should be pointed out, namely, that the 

introduction of a baby food product such as PWF 

must be seen as an important strategy for ~esolving 

nutritional problems in developing countries. 
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results. This is 
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to face this problem have been 

very often with disappoin~ing 

due to the fact that public 

development aid has often been given to Institutes 

unequipped to deal with such schemes. 

This type of project, particularly if it is 

industrial, must be implemented by well equipped, 

well organized bodies capable of handling such a 

initiative successfully, a condition which, 

especially in developing countries, is to be found 

in the private sector. GMC is a classic example. 

It is to be hoped that public bodies in the 

Philippines will support this type of scheme, which 

should be given priority in order to further the 

economic and social development of the country. 

Part of the funds allocated within the framework of 

bilateral aid should be used for the development of 

private industry. 

These organizations should bear in mind that any, 

even partial efforts they make to support the 

project will help ensure its success and will lay 

the foundations for a development model which could 

be repP-ated in other countries and therefore 

guarantee economic and social development. 
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I.9 Concl~sior.s. 

From the present report it is apparent that: 

- tl•e present size of the Philippine market for 

cereal based infant foods, i.e. precooked weaning 

foods and infant shaped cereals, is such that 

there are good possibilities of introducing new 

products. 

present demand is certainly determined by the 

limited choice of available products. The yearly 

growth rate indicates a sharply increasing demand 

for high quality/low price products, which is 

only partly satisfied by local production and 

imported products. 

As a result, market demand can be stimulated by 

offering a new range of products, produced locally 

and tailored to local nutritional requirements, as 

can be seen from the FNRI survey regarding the 

utilization of local crops for the development of 

new infant products (see appendix III). 

- Population growth and average income are crucial 

factors affecting the development of the market . 

However, the different market position of each of 

the products analyzed (PWFl, PWF2, ISC, HPSC) 

dovetails with the present situation in the 

Philippines. Here, namely, demand for high 

quality products is concentrated in urban areas 

(Manila), as is shown by the preference given to 

Nestle and imported brands, whereas there is a 

total dearth of products lower down the scale for 

the poor rural areas, which need nutritious food 

(target infant population) at prices within the 

consumers' reach. 
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These products must be considered as supplementary 

and are not meant to replace the staple food diet. 

As a result they have been developed in order to 

address specific nutritional needs and 

deficiencies. 

As far as precooked weaning foods are concerned a 

portion of 50/60 g/day supplements the diet well, 

without either replacing local staple foods, which 

are generally within customer's reach in terms of 

availability and price, or changing the local 

dietary habits. 

Supplementing the daily diet of the young 

population with these instant powders and breakfast 

cereals will also further the development of an 

awareness of food and heal th cons..:iousness, which 

are generally lacking in the lower income groups or 

remote rural areas. In such areas scarce attention 

is paid to food combinations, hygiene or food 

preparation, and there is little awareness of the 

importance of a well balanced diet of cereal based 

products etc .. 

- With regard to exports it must b~ noted that GHC 

has already set up business relationships with 

major markets such as USA and Far East Countries 

for food products from the Philippines. 
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CHAP. II Project background and history 

II.l Introduction 

The present project was presented during the Manila 

Investors Forum held in Manila from 7th to 10th 

November 1988. 

Several Philippine sponsors were interested in the 

production of baby foods and snacks for babies and 

school-age children. 

Representatives of Pavan Mapimpianti contacted 

several Philippine i~dustrialists, including 

General Milling Corporation (GMC). 

II.2 Project background 

The Philippine sponsors were favourably impressed 

with the experience Pavan Mapimpianti has gained in 

cooperating with developing countries. 

A proposal was later developed jointly with GMC to 

set up an industrial operation for the purpose 

firstly of manufacturing nutritious Zood products 

on the spot, using local raw materials, and 

secondly, of developing products most suited to the 

Philippine market. 

Several meetings were heJ.d between the two parties, 

both in Italy and in the Philippines, where the 

possibilities of utilizing PAVAN MAPIMPIANTI's 

innovative technology were discussed. 
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During these meetings they agreed: 

- to cooperate for the purpose of setting up an 

industrial project geared to produce baby foods 

and snacks for school-age children, which would 

be most suited to the market and make use of raw 

materials available in the Philippines. 

- to provide for the setting up of a laboratory for 

nutritional analysis and quality control, which 

would make it possible to achieve an optimal 

balance from a nutritional point of view. This 

was seen as an important part of the project. 

In particular, they drew up the following schedule: 

a. Preliminary feasibility study to be carried 

b. 

out jointly by PAVAN MAPIMPIANTI and GMC: 

a.l to assess consumption and market opportu

nities, to evaluate the available raw 

materials and distribution scheme. 

a. 2 to develop test products and define the 

optimal nutrit~onal contents; 

procurement of equipment for laooratory 

research, and industrial production; 

c. training of GMC's technicians both in Italy 

and the Philippines; 

d. construction, start up and management of the 

plant; 

e. technical assistance after the start up. 
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II. 3 Proiect parameters and guidelines 

II.3.1 Product and product mix 

This study covers the project for the installation 

of an ind··strial plant in the Philippines geared to 

the production of: 

A)Pre-cooked weaning food, (PWF) comprising two 

main categories of products: 

Al baby food with powdered milk ( PWFl) . These 

products have a higher price and greater 

profit margin; 

A2 cereals based baby food (PWF2). 

price/smaller prof it margin. 

B)Infar.t shaped cereals (ISC) 

Bl multicereals (MSC) 

B2 high protein (HPSC) 

lower 

By and large, products A are targetted at the 

infant population from 5/6 months to 3 years; 

products B are for pre-school children from 3 to 6 

years. 

At thE:: pt'esent time, these types of products are 

generally available on the market and largely 

accepted by the population. 
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II.3.2 Plant capacity and loca~ion 

Following discussions with GMC, it was decided that 

the plant should be in Cebu, where GMC runs part of 

its operations and a factory is available for 

housing the production plant. 

Plant capacity will be roughly 3. 000 tpa, which 

will make it possible to produce a mix of products 

capable of meeting local market requirements, and, 

in part, to substitute the present imported goods. 

II.3.3 Project orientation 

The present project aims at: 

exploiting local raw materials, in particular 

cereal flours (rice, corn, wheat), pulse 

flours, dried vegetables, sugar, milk powder; 

- improving the general nutritional status of the 

target population. 

II.3.4 Socio-economic situation in the Philippines 

The Philippine economy has all the typical 

characteristics of a developing country that, 

thanks to an abundance of raw materials and the 

existence of local manpower is aiming at economic 

industrialization and independence. 

During the first half of the 80's the country lost 

sight of this objective due to a social-political, 

rather than economic, crisis. 
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The Philippine revolution of 1986 set a 

transformation process in the country's economy in 

motion. 

The Government changes and the reforms und~ rtaken 

by the new administration had a positive i2pact at 

first. The various sectors of the economy showed a 

certain dynamism thanks to the confidence that 

entrepreneurs and both Philippine and Foreigner 

investors had in the new administrative framework-

Politic stability contributed to the growth of a 

favourable atmosphere for new investments and the 

extension of those already in existance. 

This confidence and optimism on part of the 

economic operators stimulated economic, commercial 

and industrial activity and laid the foundations of 

the Philippine economy. 

Signs of economic expansion were clearly visible 

during the 1987 - 1989 period: GNP registered a 

considerable growth, even if the annual rate was 

inferior that of other countries in the same area; 

exports of manufactured goods, especially in the 

field of light industry, such as electronic goods, 

clothing and house products, inc~eased 

considerably; energy consumption rose to high 

levels and building increased considerably; 

imports in general were up while unemployment fell. 

Furheremore there was a substential increase in 

investments by Philippine and foreign investors. 
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In 1990 the situation changed. Exports slowed down, 

while imports rose constantly bringing the balance 

of payments deficit near to USS 4 billion; foreign 

investments fel: which reflected devaluation of 

11,8% against 1989. However the foreign debt 

service started to improve again in 1990. 

II.3.5 The magnitude of poverty and its trend 

Despite a per capita income of approximately TJS$ 

590 there is still a large amount of both absolute 

and relative poverty j n urban and rural areas in 

the Philippines. 

The absolute poor are those with a household income 

below the substsitance level, estimated at 24. 000 

pesos per years (1985). The poor are predominantly 

rural people, with 70% of all poor families living 

in rural areas. 

The 1985 Family Income and Expenditiure Surveys 

(FIES) indicated that as many as 58% of rural 

households were living in poverty (below a poverty 

line income of 15.000 pesos at 1985 prices) . 

According to official estimates calculated by the 

National Economic Development Authority (NEDA) 62% 

of rural households were living bel~w the poverty 

line in 1985. 

It was estimated that appoximately 30% of rural 

households, that is the lowest income group, suffer 

from starvation. 
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---------------------------------------------------
Distribution of Total Annual Family Income 
by Region 1971 and 1985. 

--------------------------------------------------
keg ion 1971 1985 

' ' Philippines 100.0 100.0 
National Capital Region 22.4 24.7 
Region 1 Capital Region 6.7 7.J 
Region 2 Cagayan Valley 3.2 4.1 
Region 3 Central Luzon 12.3 12.2 
Region 4 Southern Luzon 11.2 12.7 
Region 5 Bicol Region 5.8 4.3 
Region 6 Western Visayas 8.7 7.2 
Region 7 Central Visayas 6.4 5.4 
Re3ion 8 Eastern Visayas 4.1 3.3 
Region 9 Western Mindanao 3.9 3.8 
Region 10 Northern Mindanao 4.0 4.9 
Region 11 Southern Mindanao 6.1 6.6 
Region 12 Central Mindanao 5.3 3.4 

--------------------------------------------------
Sources of basic data: 

Family incQme and Ex12~ndi:tures §urv~y. 

The more rural islands are becoming poorer and 
poorer in relation to the more urbanized areas. 
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--------------------------------------------------
Average Real Family Income in pesos, 1971 and 

1985 (1978 pesos) 

--------------------------------------------------

Average 

Average 

Source: 

Total 

9387 

Total 

8806 

1971 

1985 

Urban 

14741 

Urban 

13081 

Rural 

7080 

Rural 

6204 

Philippines the Challenge of Poverty, World Bank 

(1988). 

---------------------------------------------------

II.3.6 Rapid Urbanization 

It is important to consider the pattern of growth 

of the population over the last ten to twenty 

years. In the late '70's there was a sharp increase 

in the country's urban population, which accounted 

for 18% of the total population in 1980. 

Rapid migraticn into the metropolitan region was 

far more important than any other pattera of 

migration. 

It is interesting to note that among migrants to 

Metro Manila, a large number of femalen are mainly 

employed in the industrial sector. 
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II.3.7 Nutritional conditions 

From the survey and analysis of the nutritional 

situation in the Philippines, it can be seen that 

rice is the major ingredient of the food diet, 

followed by other cereals, and fish (tab. l.a and 

Lb). 

Al thcugh this general diet is perfectly in line 

with international guidelines the data show that 

71% of households suffer from malnutrition because 

the quantities of food consumed are minimal and 

there is a lack of variety. 

Moreover, since 30% of households are considered 

"poor" or have very low incomes, (average family 

income ranging from USS 2,800 to 1,400 per/tear), 

malnutrition may also be due, in part to this 

factor and to the fact that only a small prportion 

of family income is allocated to food. 

According to analyses carried out by the Food 

National Research Institute (FNRI), the young 

members of the family in particular, a target 

population from O to 6 years representing 16/17% of 

the total population (tab 2}, suffer from 

malnutrition. 

Although the overall situation is improving year by 

year, the Philippine food programs still consider 

children from O to 4 years as the minimuu. target 

population (tab.3 and 4). 
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In this group breast feeding is the main form of 

feedin~ for children up to 2 years, with the 

exception of Metro Manila area, Southern Tajolay, 

Western and Northern Mindanao, where breast feeding 

is replaced by bottle feeding as of 5 months 

(generally in the form of powder milk imported from 

abroad). 

Geographically speaking figures for malnutrition 

are particularly high in some areas of the 

Philippines (tab. 5). 

Tte results of the FNRI survey show that the most 

vulnerable population is made cp of pre-school 

children, school children and pregnant/nursing 

women, and the areas most affected are: 

Visayas, Wester and Central Mindanao, urban poor 

and the rural sectors. 

II.3.8 Prcject promoters 

The project was carried out jointly by 

Pavan Mapirapianti S.p.A. 

Viale Europa, 27 

35015 Galliera Veneta (PD) ITALY 

and 

General ~illing Corporation 

6th floor, Corir.than Plaza 

121 Paseo de Roxas 

Makati, Metro Manila PHI. 
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Pavan Mapimpianti is an Italian company, and a 

leading supplier of production plants and equipment 

to the food industry . Pavan Mapimpianti has been 

operating for 40 years and has set up plant 

installations successfully in ~ore than 90 

countries all over the world. 

GMC is a major food producer in the Philippines, 

employing about 4000 people nationwide. The 

compa~y·s committment to the food lndustry has 

resulted in GMC' s recognition as a leading 

manufacturer of high quality food products. 

Established in 1958, General Milling Corporation 

started operations primarily in the flour milling 

sector. The range of products has since been 

expanded to include feed milling, as well as the 

manufacture of corn starch, corn grits and oatmeal. 

Today, operations include the manufacture of 

consumer products such as snackfood, pasta, instant 

noodles and cooking oil. 

II.3.9 Pre-investment project costs 

Part of the costs related to this study were 

sustained and shared by the two companies involved, 

i.e. Pavan Mapimpianti and General Milling. The two 

partners decided not to include these costs in the 

pre-investment project costs as they fell within 

the scope of company normal operations, namely, 

marketing for GMC and design and engineering for 

Pavan Mapimpianti. 
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CHA,. II TAI. 11 
'•r Cep1t• con1U11ption on Selected Food Group1/1t .. 1 by reg ton, l'tlH tpptne1, 1989-90 

-----------------------------------------------------------------------------------------------------------·~--~~------~-· 
food Group/It .. 

------------------------------------------------------------------------------------~~~~~· 
llEGION : lllCE : : ,.,.. de : : Cooking : lug9r : Cooktng . Coconut ; . 

Corn : ••l and : : IMIMM : . OH . flltured . . . . 
&rt ta : other : llootcrop1 : (Sebe) : . . : . . 

breed : : : : : : 

-----------------------------------------------------------------------------------~~~~-· 
ar ... , hw A• 1turche1ed 

--------- ------------------------------------------------------------------------------ ------
P'HILl,,INES 

M.itonel c.pital llegton 
Ar .. out1tde NCR 

I. lloc:oa 
II. Cag9)'M Valley 

Ill. Central Luzon 
IV. tc..:thern T•loy 
v. ltc:ol 

VI. W.1terft Viaay•1 
VII. Central vt .. Y•• 

VIII. E .. tern Vtaayaa 
IX. Western IUndeneo 
X. Mof'thern IUndeneo 

XI. Southern NtndMeo 
XII. Central NtndMeo 

308 : 41 : so : 19 : ,, 
: : 

254 : 0 : 52 : 6 : 6 
: : : : 

332 : 2 : 27 : 4 : 1 
365 : 1 : 23 : 5 : 1 
317 : 0 : 44 : 11 : ' 312 : 0 : 39 : 12 10 
321 : 4 : " : 67 : 11 
:553 : 3 : 25 : 5 : I 
231 : 145 : 26 : 12 : 23 
347 : 17 : 25 . 44 : I . 
290 : 103 : 15 : 40 : 44 
308 : 57 : 22 : 22 : 24 
303 : 59 : 29 : 7 : 14 
"7 : 27 : 21 : 17 : 22 

-------------------------------------------------------

31 . 12 . 31 . . 
: . . 

J6 : 14 : 20 
: : 

34 . 12 . 
' . . 

29 : 15 . 
' ; . 

31 : 15 . 12 : . 
J9 . 14 : JS : . 
34 : 11 . 74 : . 
21 : ' . 24 : . 
25 : 11 . 35 ~ . 
29 . 10 : 52 . 
J6 . 11 . 31 . . 
so : 12 . J6 . 
so : 11 . 21 . 
29 . 11 . 31 . . 
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OW'. II TM. 2 

PBCBITMiE W IU1UT1.-U.Y-AT-A-USIC W YEAIS OU f1Ul'lll) 
aw...11: PllIUPPDIES, 1971, ftSZ, 1911 md ff89-90 

llllUTICllAL STA1US 

~irt (151 end 
below of aunmrd wirt-
for-ege) 

Stunted (below 90l of 
aunmrd wiW.t-for-
•> 

Wnted (below 15% of 
aunmrd wirt-for-
heiW!t> 

lloth wated end atunted 
(below 15% of 
atmnd9rd-veiW!t-for 
heiW!t end below 90% 
of atmnd9rd heiW!t-
for-ege> 

21.9 17.2 

20.6 

11.a 9.5 

2.0 

1989-90 ...... 
17.7 

14.1 

12.7 

2.1 

14.0 

11.6 

9.0 

1.4 

... 
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CHAP. II TAB. 3 
P1rcentege diatribution of 0-6 yeer old Filipino children by nutrttton11l 
1t•tu1/uatng COllbined weight-for-height 8nd hlight-for-1191 by region: 
Phil tpptnea, 1989-90 

------------------------------------------------------------------------------------------
Both : 

ltfiGION : Tot•l : : VHtld : Stunted : V.ated : 
SUbj1ct : NorMl : Onl)' : Onl)' : 8nd : 

Stunted : 

----------------------------~-----------------------------------------------------------
PHILIPPINH : 8008 : ll0.9 : 7.6 : 10.1 : 1.4 

: : : : : 
N8ttOMl C8ptt8l ltegton : 834 : 84.8 : 9.2 : 5.2 : o.8 

Ar .. outatdl MClt 
I. llocoa : 728 : 84.4 : 7.9 : 6.2 : 1.5 

II. C898)'M Y8llty : 628 : 84.3 : 7.9 : 7.1 : 0.6 

Ill. Centr•l Luzon : 625 : 79.5 : 7.8 : 10.a : 1.9 

IV. Southern T8Q8loy : 1146 : 81.7 : 8.9 : 7.9 : 1.5 : 

v. ltcol 623 : 74.6 : 8.9 : 13.5 : 3 : 

VI. V.at•m VtNy.• : 520 : 79.7 : 7.2 : 11.5 : 1.6 : 

VII. Centr•l vt .. y.1 : 312 : 79.1 : I. 1 : 11.4 : 1.4 

VIII. E••t•rn vt .. y•• : 520 : 75 : 7.5 : 15.3 : 2.1 : 
IX. V.atem Ntndlneo : 520 : ao : 8.1 : 11.7 : 0.2 

X. Northlm NindlNo : 623 : 85 : 5 : 9 : 1.1 

Xl. SOuthem NindlNo : 513 : 83.8 : 7.4 : 8.1 : o.a 

XII. Centrel NtndlMo : 416 : 15.3 : 4.2 : 9.1 : 1.4 

------------------------------------------------------------------------------------------
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CHAP. JI TAB. 4 
Percent1111• of underweight <75X end below of 1tenderd weight-for-ege) D-6 yHr old PH1p1no 
children by tipe of ferMr1 end fer•ing 1y1tH by region, l'hH1ppine1, 1980-90 

--------------------------------------------------------------------------------------------------~--------------------------

HGIOM 
Totel 

,_.,.r 
of 

ChHdren 

Type of ferHr• Per•ing ly1t• 

-----------------------------------------------------~-----------------------------
Lerge 
fer• 

"8MQ•r•/ 
owner• 

S..ll 
Fer• 

Menegerl/ 

C>wnerl 

fer• 
Leborer1 

Shere 
Tonentl 

Man-1r
K.e1ngero1 : lrr1geted : r1geted 

P1r1 : ,.,.. 

-------------------------------------------------------------------------------------------------- ---------------------
PHILIPP lltES : 2211 : 1.S : J : 4.1 : 6 : 0.1 : 5.4 : 11).J 

Ne'ionel tapitel •eg1on 
Aree aut1tde NC• 

J. lloc:o. : 176 : - : 3.2 : 1.1 : 10.1 : - : 4.6 : 10 

JI. c.geyen V1lley : 217 : 0.1 : J.2 : 2.6 : 5.1 : 0.2 : 10.4 : 1.6 

Ill. Centr•l Luzon : 204 : 1.1 : 2.6 : 1.2 : 2.6 : - : 12.4 : 2.1 : 

JV. louthlrn Tegeloy 227 1 1.5 4.6 J.6 0.1 J.7 17.2 . 
: : : : : : : : . 

v. 11col : 170 : 4.3 : 6.2 : 4.4 : 6.1 : - : 4.5 : 17.2 : 

VJ. W.1tern V1'8YI& : 117 : - : 2.J : 12.5 : 5.4 : - : 3.5 : 16.7 : 

vu. Centr1l Viuyu : 61 : - : J.4 : 3.1 : 1.5 : - : s.:s : 12.7 : 

Vlll. E11tem V1M)'ll 149 2.4 3.6 2.7 11.9 1.5 . 19.7 : : : : : : - : . 
IX. W.atem N1ndlnl0 : 161 : 4.4 : 1.5 : 2.2 : J : - : 1.5 : 9.6 

X. Northem N1ndlnl0 : 271 : 2.2 : J.5 : 1.1 : J.J : - : 4.1 6.9 

XI. louthlm N1ndlnl0 : 196 : J.2 : 4 : 2.5 : 5.1 : - : 1.3 : 7.2 

XII. Centrel NtndlnlO : 192 : 1.2 : 3.2 : - : 7.5 : - : 6.2 . 5.1 . 
----------------- -------------------------------------------------------------------------
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llHterr. YiM)'U 23.Jl 

lllstemlH...,_, 21.u 

c.ntrel Ii...,_, 20.U 

Eutern Yiuyu 19.IX 

.. tro lllnil.e 17.51 

11.ecoa 17.51 

Central LllZU. 16.9% 

cag.y.i Valley 16.71 

Centrel YiM)'U 16.71 

Ii col 16.61 

llof'them llindaneo 14.U 

Southern Tagalog 13.9% 
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CHAP. III MARKET SIZB ARD PLANT CAPACITY 

The Philippino food industry represents 36% of the 

manufacturing industry and is based on a developed 

structure for distribution such as supermarkets, 

retail groceries stores, sari sari, market stalls 

and drugstores. 

Conserved food 

supplemented by a 1 

mainly from USA. 

prnducts requirements are 

share of imported goods, 

Also in this case, the distribution system is well 

organized, as it is centered in Metro Manila, which 

distributes through the usual channels all over 

the country. In small villages or remote areas the 

distributor is very often the whole saler. 

The Philippine policy is, of course, to limit 

imports and to reduce all payments in foreign 

currency. For this reason an extra fee of 5% on 

imported goods has been added. 

The custom duties on imported goods are generally 

calculated as follows: 

Taxable basis: FOB value + freight + insurance 

and packing 

Import duty: 28% VAT: 10% of goods value 

Extra fee 5% 

Therefore, almost 40% of the total price is paid 

for import duties, consequently increasing the 

selling price of the products. 

For infant foods, the total CIF value of imported 

consumer goods for 1990 was of USS 55.000.000 

approximately, which covers the following food 

products 
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COMMODITY 1990 
CO!lE 

----------------------------------------------------------
1. 

2. 

3. 

Preparation of Flour, 

Meal, Starch or Malt 

Extract used as Inf ant 

Food 

Quantity in Kgs 
FOB value in US$, Total 

CIF value in US$, Total 

Prepared Foods obtained 

by the Swelling or Roa-

sting of Cereal grains 

Ce .g. puffed r.i..ce, corn 

040.80-49 

048.12-00 

flakes I similar products) 

Quantity in kgs 

FOB value in USS, Total 

CIF value in USS, Total 

Hypoallergenic Soy Food 048.80-31 

Quantity in kgs 

FOB value in USS, Total 

CIF value in USS, Total 
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354,917 

417,876 

450,097 

1,383,492 

1,700,849 

1,841,554 

1,007,003 

2,727,283 

2,834,275 



.. 

4. 

5. 

Milk, in powder or 

granules 022.43-02 

Quantity in kgs 16,270,648 

FOB value in US$, Total 42,429,917 

CIF value in USS, Total 44,~02,516 

Other Food Preparations 

Quantity in kgs 

098.09-29 

5,725,268 

4,252,390 

4,920,800 

FOB Value in US$, Total 

CIF value in US$, Total 

From the volumes and the categories of imported 

infant food, it is clear that the internal demand 

is not fully satisfied by the local production of 

infant foods. 

As a matter of fact, many of the imported items are 

to replace and substitute an ideal product that is 

not yet availab.!.e, having the following 

characteristics: 

- high nutritional value; 

- lower retail price; 

- easy preparation; 

- large availability and distribution. 

The availability, distribution and consumption of 

proper quality foods determine the nutritional 

status of people. The Philippines has a burgeoning 

population, which is increasing at a rate of 2.5-

2. 7 annually. The rate of increase as estimated, 

will bring the population to 80 millions by the 
year 2or 
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From the nutritional point of view, the average 

daily per capita intake of energy for the target 

population ( children belonging to 0-6 years age 

group) is 1445 cal, which represents 63.3% of the 

recommended daily allowance (RDA). 

Although this datum may indicate a sufficient 

level in terms of supply, it concerns only the 

affluent segment of the population. Since most of 

the sources of good quality proteins such as 

meat, egg and fish - are expensive, only those 

belonging to higher income group, have access to 

these food products. 

Under the present economic conditions it has been 

reported that 17. 2% of children belonging to 0-6 

years age group, are severely -O moderately 

u .. Jerweight, on account of an inadequate food 

intake. 

It is evident, that the prevalence of malnutrition 

is higher among those with even lower income. There 

is consequently a need to rehabilitate this group 

by providing adequate nutritious food . 
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III.2 Market analysis by segment 

As per considerations made in chapter II, we have 

identified two main segments of the ma~ket: 

A)Pre-cooked weaning food 

B)Infant shaped cer~als. 

A)Pre-cooked weaning food 

Within this sector, the segment of t.he cereal based 

baby foods (instant p~wders) is limited to a market 

(1990 )of l 000 tpa for a value of 91. 000. 000 P. 

However, the growth 

43.57%, ~hich makes 

market will be of 

487.000.0CIO P. 

rate recorded 

estimate that 

3800 tpa for 

for 1990 is 

by 1995 the 

a value of 

The market is actually covered by Nestle products 

for 95.6%, which is also the biggest local 

industrial producer ( 9 6 0 tpa) . The remaining 4. 0 % 

is provided for by imported products (Milupa, 

Gerber, etc.) (tab. A) 

We shall consider as the reference products 

Nestle's, which records the h:i ghest sales volume 

{95.6%) and has an average retail price of approx 

100 P/kg (tab. B). If comparing it with the other 

imported goods, the difference between sales volume 

(kg) and sales value, indicates a favourable 

proportion for the imported products, i.e. the 

imported baby foods are sold at a higher selling 

price, although it accounts only for 4.0% in 1990, 

on account of high customs duties. Therefore, also 

this market segment could be easily entered by 

locally manufactured products, nutritionally 

balanced and at a lower price. 
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The actual offer of precooked weaning foods is 

i:-l'?';i!"ly in~nffi("i'?'nt 'tn mPP't wi'th 'thP in~rP.asing 

demand, especially for low income groups. Under 

this regard, the Government has developed 

promotional programs for the use of precooked 

weaning foods, based on local raw materials and 

easy to prepare at home.( see Appendix III.) 

Therefore, in order to d~termine the actual total 

demand, the following must be considered: 

a)local production of cereal based baby foods; 

b) consumption of substitutive items (powder milk, 

homogeneized foods, etc.) 

c)consumption of "home made" products. 

The reference market for products PWFl and PWF2 

will be made of: 

!)acquisition of Nestle's market share (same 

quality/lower price due to minor production 

costs); 

2)market growth (30% average rate/3800 tin 1995); 

])import substitution (same quality/lower price 

relevant to product PWFl); 

4) acquisition of new consumers from the home made 

products and other infant foods segments, 

generally imported (powder milk, infant soy 

foods, infant meals preparations). 

Still considering cereal based baby food, it is 

confirmed that all the major ingredients and raw 

materials are largely available on site either 

because locally pr~duced (rice, corn, wheat, 

coconut oil, banana) or beca~se imported (ex. 

powder milk·. 
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These products are most popular in Greater Manila 

Area and Mindanao. The main retail volumes are 

given by supermarkets followed equally by groceries 

and sari sari stores . 

Other opportunities 

On account of a generally suffered malnutrition, 

the cereal based baby foods can integrate also the 

diet of the pregnant/lactating women and the 

elderly to improve their RDA of nutrients. 

Particularly, these products suit well the elderly 

also on account of possible mastication and 

digestion prcblems. 

Under this regard, the product is a precooked 

cereal based flour, (mainly rice) added with 

vegetables, meat, fish, etc. For its 

characteristics of long-shelf life, this product 

can be sold in bulks or bags ( 2, 3, 5 kg/piece); 

therefore, not requiring special packaging 

procedures, reducing distribiJtion costs, this type 

of product may enjoy an extremely low selling 

price, and enter a wide sagment of the food market. 

A) Summary situation of the market of cereal based 

baby foods in the Philippines 

MARKET SIZE: 

1990 

forecast (1995) 

1. 000. 000 kg 91. 000. 000 p 

3.760.000 kg 486.300.000 p 
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PRODUCTS ALREADY EXISTING ON THE MARKET AND MARKET 

SHARES: 

Nestle 95.6\ (Cerelac/Ceresoy) 950 tons, locally 
produced 

Golden Rice 

Milupa 

Gerber 

Neolac 

Paslum 

Average price: 

Preferences: 

Cerelac 

Ceresoy 

0.4\ 4 ton, locally 

produced 

4.0\ imported 

80 P/kg net selling price 

100 P/kg retail price 

corn+powder milk + banana 

soy+corn+powder milk 

Geographical distribution: Manila 26.6\ 
Luzon 19.7\ 

Visayas 23.2% 

Mindanao 30.6% 

Distribution channels: supermarkets 34.l\ 

retail saler 18.9\ 

sari sari 22.1\ 

markets 16.8\ 

drugstores 8.6\ 
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B)Infant shaped cereals 

The analysis of this market segment supports the 

basic assumption of the project as to say to 

exploit the plant capacity at its best and include 

to gether with the production of precooked weaning 

foods, addressed to the infant population (up to 3 

years old children), a range of products mainly for 

pre-school and school age children (from 3 years 

old upwards). 

This product mix can, of course, satisfy the demand 

of nutritional food items addressed to a wider part 

of the population. 

It is not easy to gather all data relevant to the 

many products belonging to this segment, also on 

account of the difficulty in positioning the 

products according to their organoleptic 

characteristics. 

A first distinction can be made among 3 major 

groups of products: 

- savoury snacks (cereal based expanded product~. 

generally fried and/or flavoured) 

breakfast cereals (i.e. cereal flakes, rice 

crispies, etc.) 

shaped cereals (cereal based expanded products, 

generally toasted and coated with honey, sugar, 

cocoa, etc.) 
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Some of these products are, however, not easily 

cereals and be addressed to a specific target 

defined by the type of packaging, promotional 

action, etc; the very san:~ products, based on the 

same formulation and very often with the same 

shape, can be as well sold as snacks and addressed 

to more adult consumers. 

On account of these considerations, we Geem it 

pointless to break down these data; therefore, we 

carried out our analysis on the basis of the market 

overall data. 

The Philipine market for these products has been 

valued 20,000,000 US$, approximately. 

For this specific project, this represents a very 

huge market, still with a hi9h potential for new 

comers; on the other hand, the products here 

analyzed can enter competition also with imported 

goods, and satisfy one of the main goal of the 

project itself, i.e. to replace imports with 

equivalent locally pr~duced food items. 

As for infant shaped cereals (target population 

from 3 to 6 years pre-schoolers), the market 

records a dramatic increase as for imported 

products. 

As a matter of fact, importation of these products 

has increased from 264. 705 kg ( 1988) to 1. 383. 492 

kg (1990) for a value of USO 1.841.554, of which 

40\ approx paid for import duties. 

The actual market presents locally produced 

breakfast cereals (Jack and Jill by URC/BBB Edams/ 

Harbours) and imported products (Nestle, Nabisco, 

Ralston, Purina, Quaker, Kellogg's). 
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It is worth noticing that the local products are 

less sophisticated, offer a narrow range, and are 

less expensive . 

On the other hand, the range of imported products 

is not limited to the traditional corn flakes or 

rice crispies but include shaped cereals, sweet 

coated products, shredded and fruit filled wheats, 

and cocoa-added products, all of them clearly 

addressed to the infant population. 

These products are made of raw materials easily 

available on site. Although it is recommended to 

consume them with milk to improve their nutritional 

value and are generally considered a breakfast 

food, they can also be considered as a snack, 

offering various consumption opportunities and, at 

the same time, a balanced nutritive content. 

Other opportunities 

A.Breakfast cereals 

Within the segment of breakfast cereals the shaped 

breakfast cereals can also enter a wider segment, 

represented by school-age children from 6 to 10 

years and be adoptd in full-time schools in the 

urban areas. 

B.Cereal Bars 

Also to be considered, at a second stage, the 

opportunity offered by these products if used as 

fillers of cereal bars. As a matter of fact, by the 

addition of few machines, the plant can produce a 

sweet "snack" bar made of shaped cereals mixed with 

honey, malt, and other binding agents, added with 

nuts, peanuts, cocoa, and, in case, coated with 

chocolate and similar products. 
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This type of 

a market, 

(virtually, 

only); the 

introduction 

-. ~ 

products has a huge potential in such 

addressed to a wide population 

all the young population, and not 

most interesting aspect is the 

of these cereal bars, specifically 
formulated, in school feeding and educational 

programs, whenever it is necessary to divulge 

correct nutritional principles of alimentation and 

intervene and solve specific nutritional problems 

affecting the young population. 

C.Snacks 

As above mentioned, the shaped cereals produced by 

the plant object of this study, can also enter the 

snack market. The current size of the Philipino 

snack market is estimated to be 31.000.000 kg 
(1990) (Tab. C). 

The historical and projected compounde~ growth 

rates for the different sub-categories are the 

following: 

GROWTH RATES 198€-1990 1990-1995 

-----------..- -------- ---------
Corn-Based 26% 9% 
Flour-based 46% 30% 
Potato-based 43% 6% 
Others 26% 1% 

TOTAL SNACKS 34% 20% 
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While the corn-based snack products have been 

dominating the market, it is projected that the 

flour-based products, by virtue their low-price 

positioning, will soon overtake th~ corn-based 

snacks. However, the higher-priced corn-based snack 

products continue tc embark on aggressive marketing 

efforts to protect their market franchise. 

The most popular brands are: 

- Granny Goose 

- Jack I Jill 

- Nutri Snack 

Supermarkets are the most important outlet ( 41%) 

followed by Sari-Sari stores (27%), Groceries (18%i 

and Market Stalls(l5%). While Supermarkets accounts 

for the lion's share in GMA, the smaller outlet 

types contributes the major slice in volume in the 

provincial areas, particularly Luzon and Mindanao. 

Main consumers of snackfood are males/females 11-19 

years old, belonging to the high socio-eco strata 

and urban residents 

III.3 Export situation 

For this specific 

consider~d since the 

easily absorb the 

project, export was not 

local demand is high and can 

total output of the plant. 

Furthermore, the main scope of the project is the 

solution of local malnutrition among the infant 

population, regarded as the marketing target of 

this analysis. From the economical point of view, 

the goal of improving the foreign exchange balance 

is achieved through import substitution. 
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Nevertheless, considering the high marketing 

potential of GMC, already present with its own 

distribution and production organization in other 

foreign countries, such as USA, it can be possibly 

made an hypothesis of allocating part of the 

production output, especially of high value added 

products Ci. e. PWFl) , for export. This can only 

better the excellent economic a3d financial results 
already indicated. 

Apart from the target population, virtually pre

schoolers from 3 to 6 years, the infant shaped 

cereals can cover also the market segment, 

principally constituted by schoolers from 6 to 10 

years and be adopted in full-time schools in the 
urban areas. 

III.4 Conclusions and sales forecast 

Considering the results of the market analysis, i.e 

the size of the market itself in terms of volumes, 

values and projected growth, the opportunities 
off~red by: 

l.new products of local manufacture, and high 

nutritional level, at a reasonable price; 

2.import substitution 

3.wide range of products and different positioning . 

We deem that the total plant output can be 
sold and marketed. 
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In particular, this is further supported by what 

stated in point l above, as to say, the widening of 

the basis of the target population due to a product 

offerinq a high favourable ratio price/quality made 

available also to lower income groups. 

To be noted that these considerations do not take 

into account the growth rate of population, which 

is particularly relevant in the Philippines (+ 2.5-

2. 7% p.a.) 

Nevertheless, out 

reasons and caution, 

of 

we 

production organization 

foresee that sales will 

grow according to the following table: 

Table - Production program - Considered scenario 

YEAR 

1-

2-

3-

RATE 

33% 

66% 

100% 

PWFl PWF2 

172 

343 

520 

175 

350 

530 

PRODUCT MIX (TONS/YEARS) 

MSC 

294 

587 

890 

HPSC 

294 

587 

890 

TOT. 

935 

1867 

2830 

the production program foresees the achievement of 

full production capacity in 3 years (33-66-100%). 
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III.4 Plant capacity 

The maximum plant capacity is around 3.200 tpa 

(500kg/hr x 23hr x 280d) of shaped cereals. 

The flexibility of the equipment allows to make the 

best choice as for product mix, establisbing the 

proportion between precooked weaning foods, and 

infant shaped cereals production. 

Therefore, the plant gives the following outputs, 

in case of single-product dedicated production: 

- precooked cereal flours 350 kg/hr (2254 tpa) 

- precooked weaning foods 490 kg/hr (3155 tpa) 

(precooked flours + up to 40% of additional 

ingredients) 

- infant shaped cereals/ 500 kg/hr (3200 tpa) 

snacks. 

The above figures include plant efficiency rate 

(95%) and one hour per day for plant changing 

operations. 

This is only an estimate example of other 

scenarios; as for product mix and production 

organization, changing the working shifts and 

varying the ratio within the product mix, many 

alternatives are possible and viable. 

Although the sales forecast are quite positive, it 

has been considered a possible shortfall in demand. 

- 51 -

-



.... 
-~ 

' 

I 
" 

., 

~- ' 

.~ 

' I 
'r 

I 
,I ' 

I ' , . 

·-~- . , __ ---- - -·- _: -- ~ 

The same plant, as indicated in this chapter in the 
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group of products, can produce, 
operational modifications, 

alternative products: 

Milk based dessert dry mixes 

- Instant fruit dry mixes 

the 

- Cereal based foods for the elderly 

- Vitamin-added/fortified instant 

mixes for pregnant/lactating women. 

with minor 

following 

cereal based 

Furthermore, by the addition of some finishing 

equipment, the plant can also produce the following 
alternative products: 

- breakfast cereal flakes 

- cereal based bars 

- chocolate coated snacks 

- fried savoury snacks 

- laminated snacks (i.e. reformed potato chips, 

corn chips, tortilla chips) 

- pasta goods (see appendix II) 

The production requirements for these products have 

not been estimated as they fall outside the present 
terms of reference. 
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CHAP. Ill TAB. A 

TOTAL HARl(£T 
Voll.me (lfT) 

Growth Rate 
Velue <POOO> 
Growth ltete 

... ._ ~ _ .. .: .. .:.....i ,, .... 

1986 1987 1988 1989 

BABY CEREALS HARKEY ~~T• 
1986 - 1995 

1990 : 1991 1992 

---~ .... ~- ........... 

1993 1994 1995 

---------------------------------------------------------------------------------------------------------· -------(ACT.) (ACT.) (ACT.) (ACT.) (ACT.) : (PROJ.) (PROJ,) (PROJ.) (PROJ,) (PROJ.) 
: 

267,160 570, 119 569,663 710,370 1,020,092 : 1,428,128 1,927,973 2,506,365 3,132,956 3,759,543 
113.40X -0.08X 24.70X 43.60X : 40% 35X 30X 25X 20X 

19,227 43,511 45,034 57,283 90,965 : 136,447 197,849 276,988 373,934 486,114 
126.30X 3.50X 27.20X 58.80X : 50X 45X 40% 35X 30X 

a:aasazras ... ••• ===-------••••••a••&s••••••=••••••••••• ..... •••••••••r•••• ......... ••••• ............................ ••~•• 

"ARKET SHARES BY VOLU"E "ARKET SHARES BY VALUE 
----------------------- ----------------------

1986 1987 1988 1989 1990 : 1986 1987 1988 1989 1990 

-----------------------------------------------------------------------------------------------------------------NESTLE 97.80% 9S.60X 96.20X 98.10X 9S.60X : 97.00X 93.2<». 93.90X 97.00'C 89.60X ------ ------ ------ ------ ------ ------ : ------ ------ -· ---- ------ ------- CEltELAC 95.SOX 81.40X 81.90X 73.40% 62.60X : 94~ 81.20X 81.40% 74.40% 58.90% 
- CERESOY 2.20X 14.20X 14.30X 24.70X 33.00X : .. ,·,·.c 12.00X 12.50X 22.50X 30.70X 
- NEllTRENO 0.10X o.-m 

OTiffll BRANDS 2.20X 4.40X 3.80% 1.90X 4.40% : 3.00X 6.80% 6.10X 3.00X 10.40% 
------------
"ILUl'A 0.40% 2.70X : 1.20X a.1ox 
GEllBER 0.90X : 1.50X 
&OLDEN ltlCE 1.60X 1.30X 0.90X 0.40% 0.40% : 2.10X 1.80X 1.20X 0.50X 0.50X 
NEOLAC 0.70X 0.40% : 0.70X 0.30X 
l'ABLUfl 0.60X 3.10X 2.90¥ 0.3~ : 0.90X 5.00X 4.90X 0.60X 
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CHAP. 111 TAB. B 

T\PJCIL f~Jci STllctlll 
IHI CllULS 

DOT llSI 
·-------·--···--·-----------------

ClllLIC 
.... t-

.... t l11a11 lleal l11a11 
151tdl 15011H J51112C J51112C 

S111este• lelail Price 1ill 11\ 'lT 
Per Piece 1, ... 11.U JI.JI 12.25 
hr It m.n IU.!l cu' U.lt 
Ptr Can HI.II l,141.H m.u nut 

11\ 'al1e·1•••• Ta1es/!sti1ate• 
9istri•1tio1 Costs 

Per Piece J.!5 J.n Ul U9 
Ptr It 22.ll zus lUt 19.tl 
Per Case ZOl.IO m.u HS.'3 UJ.H 

let Selli11 Price 
Per Piece u.n U.ll ZZ.Jl 25.U 
Per It u.u '1.11 U.15 lZ.73 
Ptr Cue lSUO m.n 515.U m.H 

lotu: 

1. Cerelac (1leal base) •D• CeresoJ (so1a •ase), ••icl 1cco11l for a total 
tS.,\ o( tle iafaat cereal aarlet are ••tl leslle •raa•s. 

Z. S111este• lelail Prices are effeclift Dece .. er, 1990 

S. lstiiute• Dislrl•atioa Cosls i1cl1de ••t• retailer ••• •istri•1t1r 11r1i1s 
•s ••II IS freitll tlttlStS. 

-

IOU llSI 
--------------------------

C I I I I 0 I 
lice- llce-lph 

lice laHH 1 ltnsl 
m1rH m11H U111H 
------- ------- -·-------

U.75 15.~. ll.15 
u.n 113.U Ht.JS 

125.H m.H HUI 

2.H l.21 J.U 
lUI Zl.U H.lt 

llUl m.11 144.U 

11.H 12.22 U.5J 
72.1' 11.50 90.U 
m.n m.n 541.H 



CHAP. Ill TAB. C 

TOTAL MARKET 
Voli.e ("T) 
Growth Rate 

Value <POOO> 
Growth Rate 

CORN BASE 
VolUM ("T) 

Growth Rate 

Value <POOO> 
Growth Rate 

FLOUR BASE 
Voli.e (MT) 
Growth Rate 
VelU& (POQO) 

Growth Rate 

POTATO BASE 
Volu. (MT) 
Growth Rate 

Value (POQO) 

Growth Rate 

OlltERS 

Volime (MT) 
Growth Rate 

Value <~> 
Growth Rate 

t"··· .... 
_ .. _ --L .• -·· ·-·: ... ~·- ....-

SNACKS "ARKET DATA 
1986 - i995 

19(16 1987 1988 1989 1990 : 1991 1992 1993 1994 1995 

-----------------------------------------------------------------------------------------------------------------
(ACT.) (ACT.) (ACT.) (ACT.) <ACT.) CPROJ.) CPROJ.) (PROJ.) (P~J.) (PROJ.) 

9,686,610 12,592,593 17,000,001 24,072,001 31,052,881 : 37,aa..,515 46,219,108 55,462,930 66,555,516 79,866,619 

133,292 
30X 35X 42X 29X 

171,947 
29X 

228,689 
33X 

320, 165 
40X 

409,811 
28X : 

5,250,143 6,825,186 9,214,001 13,047,025 13,307,966 

58,382 
30X 35X 42X 2X 

75,313 
29X 

100, 166 
33X 

140,2)2 
40X 

179,497 
28X 

2,770,370 3,601,481 A,861,999 6,884,591 12,805,339 

50,918 

503,704 

10,930 

30X 35X 42X 86X : 
65,684 

29X 

~'i4,815 

30X 
14, 100 

29X 

87,360 
33X 

122,304 
40X 

156,549 
28X 

"84,001 1,251,745 2,077,896 
35X 42X 66X 

18,753 
!3X 

26,254 
40X 

33,605 
2~ 

1,162,393 1,511,111 2,040,000 2,888,640 2,894,417 

13,063 
30X 15X 42X OX : 

16,851 
29X 

22,412 
33X 

31,377 
40X 

40,163 : 
28X : 

22X 22X 20X 20X 20X 
520,460 

27X 
660,984 

27X 
826.230 1,032,787 1,290,984 

2SX 25X 25X 

14, 106,444 15,234,959 16,606, 106 18,266, 716 20,093,388 
~ n ~ 1ox 1ox 

199,242 
11X 

225,144 
13X 

258,915 
15X 

297,753 
15X 

342,415 
15X 

18,567,742 25,623,484 33,310,529 42,637,478 54,149,597 
45X 3n 30X 2n 27X 

237,955 345,034 469,247 628,791 836,291 
52X 45X 36X 34X 33X 

2,389,581 2,628,539 2,759,966 2,897,964 3,042,862 
15X 10X 5X 5X 5~ 

40,662 
21X 

46,761 
15X 

51,437 
10X 

56,581 
10X 

62,239 
10X 

2,923,361 2,952,595 2,982,121 3,011,942 3,042,061 
1X 1X 1X 1X 1X 

42,572 
6X 

45,127 
6'.( 

47,134 
6X 

50,704 
6X 

53,747 
6X 
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CHAPTER III 
ADDITIONAL TABLES 
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TYPICht PRICE STRUCTURE 
SMACJCS 

.. - ~- .,. --

CORI BASE nooR BUI 

Suggested Retail Price with VAT 
Per Piece 
Per ltg 
Per case 

10\ Value-Added Tall/Estimated 
Distribution Costs 

Per Piece 
Per Jtg 
Per Case 

Rel Selling Prices 
Per Piece 
Per lt9 
Per case 

lloles: 

30gd00 

2.35 
78.33 

235.00 

0.68 
22.81 
68.43 

1.67 
55.52 

166.57 

1209.150 

7.60 
63.33-

380.00 

5.61 
46.77 

280.59 

409zlOO 

2.20 
55.00 

220.00 

0.66 
16.50 
66.00 

1.54 
38.$0 

154.00 

1. The corn base snack belong to the medium-price segment while 
the flour base snack belong to the lov price segment. 

2. Prices are effective as of September, 1990 • 

3. Estimated Distribution Costs include both retailer and 
distributor iaargi~ as veil as freight ellpenses. 

10gll50 

4.30 
53.75 

215.00 

1.29 
16.13 
64.50 

3.01 
37.62 

150.50 

·-
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DETAILED PBIL. tt1PORTATIOK STATISTICS - ib.T COMPAKY 

i SKAClt FOODS - 1989 TO 1990 
(S.1rc1 : l11i11ss Slalislics l11il1rJ 

I In. t1l1t/Cl1 • t1l11m1 (11 Cl1J.J fain (11 IS SJ (11 I I SJ r. 
--------------·------------------- ------------------ --------- --------- ------------------• c.,u, IDUI UH UH UH UH UH UH 
---------------------------------- ·--------r1rt111 Star lat'I. Salts Cir,. er 1,211 c,m J.511 
Lid l11ert 11,.rt lat. 

~· ' C,Ht '·"' I.SH 
er 15,ffl H,121 z.m 

l1rrill l1l'I. Tr•t· C•rf. er Z,JH J,Ht 11,JH Zl,JH ,_,,. J.511 
lss11li1l ll11l1 I llaelJ, lie. "' It,,,. It, HC I.Ill 

er ..... U,Ct5 J.351 
l111lt .. t tra•i•t er Z,MI '·'" C.HS 
lilli11 l1re.,.•isl11 "'' J,m J,HZ U,J51 U,HI '-"' s.nc 
r,r.ar• Tra•t lltf. er l,IH Cit n,ns l,ttl J.Hf J.511 
lttal 11,ress lr1t1r111 m 2,111 l,HI J,414 2,!U I.HI 2.Hf 

er l,Ut J,111 Z.1fZ 
l1t1r1r1i1 Itri ,... rr .. 1ets "'' 1,HI 11,111 J,JlS Z1 ,J15 2.n1 J.111 
z. r. lt•i•• fra•i•t er '·"' u,us l.111 
11111 C.I. laltrtrist er JTS C,'51 1,111 15,915 5.IU J.22! 
I. Tat Clilte• er l,ICI 1,m 5,H5 C,U5 J.ZH s.sn 

"'' 211 HI J.511 
laria Li11 lltf. er Ill s,cn c.m 
Co Tee 111t tr•1. Jae. er J,111 J,Clt U,111 14,124 C.255 C.Jll 

"'' UH l,Uf 1.JJI 
lhn1 lat. Jae. "'' 1,Cll J,tn Z.12J 
111•1 bt. Jae. er "' 1,IU UCI 
111 li c.. Ill. er 11,211 Jl,IU J.111 
lurhalt ht. er 1, ,.. 1,115 un 
li•tr l1rr1r ht. er c,m 22,'56 UH 

~ .... ,, .. lat. er 5,125 l,151 U,Cll U,315 J.HI J.Jlt .... 
lb II Tra•i•t er Ill 1,Jll 1.125 

.~ I. C. I. P1o4 Pr••· er 1,171 1,114 C.JH 
' ftt li11 Tr•t· Ct. er 2,111 U,HI 4.ICI I liltra•t lat. er m J,111 1,11' t,151 2.HI J.151 

't 

"'' HI 1,nt J.Mt 
,I I Li•1rtr Cal• rr1it lltf. er 151 2,251 J.HI 

Tutt 11•1 laster 11/U er 5,111 15,115 2.151 
.• L111 llsla1e1 Tr•t· c.r,. er Jll l,JJI C.IH ::. 

loli11 I 1111 (••ils.J er SI us 2.JH 
Grttl l111t ... ,. er J,HI 25,25' S.2H 
,,, ;, ... llt1. er Jll 1,151 J.5" 
I. !. llltj1 tr•1. er 2,Jll 1,ns 2.n2 
11•t111 l1t'I. Ill. er '" 2,HI ,., .. 
C11r1• I Ct., lie. er l,m ,,JU '·"' laftliea 111 ... sf. "' Ill 122 1.JH 
f1rt111ttr lat'I. Sales er 111 J,1" c.ne 
J1fi1it11 .. ,,,, Car,. "' 1,111 1,921 S.251 

-------- -----·-· ···------ --------- ------·-----------t 0 T I L Sl,nt 111,121 llJ,ICI JCl,JH J.Cll s.en 
:::::::: ::::1::: 1:::::::: 11:::1::1 :1:::1:11111:rs1111 
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DKTAILBD PBIL. IHPOllTATIO• 
IWl'AllT MILJt - 1919 TO 1990 
(l11rc1 : 11111111 ltall1llc1 l11lt1r) 

I. IOLlll or llPOlflTIOIS (11 lCS.) 

leslle r•il., lac. 
a•••tl Li•. r•ils., lac. 
lea• 1•"••1 r•ils., lac. 
l1et• l11c1 L••·· Jae. 
Cat•elic lclief Serfices 
C1clt lllerrrises, lie. 
f I T Ctaer1l ls41. 
Sail• lliae I fr11c• O' Seas 

TOUL 

I. tlLll Or lll~ITITIOIS (II Cir IS$) 

lesllt r•lt., lac. 
1•••tl La•. r•its., Jae. 
•••• 1 ...... r•its., Jae. 

·11et• S1ac1 La•., Jae. 
Cat•otic letief Ser•lces 
Crete lllerrrises, lie. 
f I T Ce11r1t IJ4g. 
Sail• llite ' rreac• o' Seas 

TOUL 

c. IU. tlLH or llPO,TITIOIS (II cir IS$/IC.) 

lcslle r~il., lac. 
ILLoll L1~. rLils., lac. .,.J J;,hu' nils.•' lac. 
l1cl• S11co La•., Jae. 
Cat•otlc leliel Serrices 
CJclt l1ler1rl1t1, lac. 
f l I Ge1er1l 11•1. 
lilt• Illa• ' freac• O' leas 

Ill. TOUL , 

. - --- ~- ......... -

ITATISTICS - BY COKP&•'f 

nu mt 
------·-·-- ·----------

20,Ul 1,m,112 
Jl5,2U 1,u1.m 
us,sn 151,lll 

m,m 
.. J,UC,lU 

SUH 
U,IH 
l,Jlt 

----------- -----------
111,lU 1,511,Slt 

::::::::::: ----------------------

lU,lU 11.m.2u 
1,m,m 1,m,111 

m.s" 2,m,m 
llt,Ul 

1,m,us 
u,m 

s,m 
5,nt 

----------- -----------
2,Hl,IU u,m,uo 

::::::::::: ::::::::::: 

2.m uu 
uu J.m 
l.111 J.m 

2.m 
1.411 
I.HI 

1.m 
s.m 

--········· ---········ 
J.m 2.122 

1:::::::::: ::::::::::s 
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DETAILED PBJL. JMPORTATJOW 8TATJ8TICS - BY COMP&KY 
JWFAKT c•••&LS - 1919 to 1990 
(l11tc1 : 11111111 lt1ti1ttc1 l11tt1r) 

a • 'OLRI or ll!OITITIOIS (II casn l/ , 

llli11ce l1ir7 lislri•1t1ra J/ 
l1ter11ti111l llftr91rtet 3/ 

TOTIL 

I. flLll or llPOITlTIOIS (ti e&r ISS) 

llli11c1 lairJ listri•1t1rs 
t1ter11ti111l S11eraartet 

TOTIL 

c. lfl. flLDI or llPOITITIOIS (II C5r IS$/lC.) 

llli11ce lairf lislri•1tors 
t1l1r11lio11l S11er91rtel 

HI. TOTIL 

1m 

UH 
3,451 

,,m 
----------------------

115,lU 
21,lU 

Ul,251 
::::::::::: 

U.524 
uu 

13.JU 
::::::::::: 

1/ Case silts are 1ol i•e1lic1l • 
2/ &Jsorltd .. il111• 1i1e• tr1il, 'e1eta•l1 a1• rice •••r cereal. 
3/ 1Js1rte• •1ei11• •a•r fo .. cereals 

mo 

,,511 

1,500 
::::::::::: 

151,511 

150,511 
::::::::::: 

n.1n 

23.Ul 
----------------------
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XNFANT HXLK BRANDS XHPORTED BY COMPANY 
(Source : luain111 lt1ti1tic1 Monitor) 

KAKE OF COMPANY llRMD IAK! 

1. IESTL! PBILS., IIC. •• Lact09cn 
b. Ian 
c • leslac 
d. Pelargon 
e. Pre-Ian· 

2. ABBOTT LAB. PBILS. llC. •• Ensure 
b. Gain 
c. Gau a 
d. Isollil 
e. Sim lac 

3. MEAD JORlfSOI PRILS. IIC. a. !nfalac 
b. Isocal 
c. luhaaigen 
d. Pregistiail 
e. Prosobee 

4. WYETH SUACO LAB. IIC. a. Promil 

5. CATHOLIC RELIEF SERVICES a. Corn-Soy Blend 

6. CYCLE EITERPRISES •• Protilac 

7. P 'T GEIERAL MSDG . a. Denltalac 

8. SMITH lLIIE ' F}l!ICR a. Insure 
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Central· .Eastern ·western· NOrthefn Ccnrr,11. 
V.isoyos Visaya; .Mindo~·ao Mindoro> Mind:::i· ·. 

lloc'()s tagayan·Ce:nlra! .. 'Matro "So.uther·n . Bicol . :.Y"cs·tern 
.. · ·. .Valley ... :Luzon: ·Manila· T~galog · · . '.Visoyas· 

. . . . .. ;;:- ~·:.: . ···: .: · .... " . .. . . ... . ". . ;' ~ ..... ·. 

"' \> ·,~ '. ', ·, • ·... :- ' :: • ':: ·· .. ·:~.' • : • : : " . •,'" • • • ' • '.• I ! ,·' " ;• ,• : t ' ', 

Percentage of' ·preschool. c~ildrerr·· m~derat.elY. '. a'n·d., ~seve·re·ly .. under-
weight-for-age.·· by region : .·P.hi~ippine~~ .J98?: . .· ·." .·. '..: .·.- · ... · .. ·. 

.... :. ·- .. • . . .• . . . . .. . . . \ : •' : ...... : . . -· ,. 
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Caroarison of mean one-day per capita food consUiOtlon: 
Phillpplnes1 19781 1982 and 1987 

Food Group/Subgroup 

cereals and Cereal Products 
Rice and Products 
Corn· and Products 
Cereal Products 

$tarchy Roots and T.ubers 
Sugars ~nd Syruos - . 
Fats and Oils 
fish, Meat and Poultry 

Fish and Products 
Meat and Products 

· Poultry 
[ggs . 
~ilk and Milk ~roducts· 

Whole Milk 
Milk Products 

Dried Beans, Nuts and Seeds 
vegetabl e·s 

Green Leafy and Yellow 
Other Vegetables. 

Fruits 
·v1tanln C-Rlch Fruits 
· Ot~er Fruits 

r.i scell aneous 
Beverages 
Condiments and Others 

•statistically significant 

·. 
Percent 1978 ·19s2 · 1987 ·increase/ 

. Food consU110tlon1 g/day <Def~~se> 
c As Purchased For'll > · l982 to I 987 

367 1· 

308" 
38 
21,· 

37. 
19 . 
13 ·. 

356 
.. 

304 
3q 
18 

li2 . 
22 
lit 

lSQ 
113 
. 32 

133 .... . 
102· 

23. 
7. 10 

·.e~ · ·.. . 9 
l42: q4 

311 30 
11 ~ Ill 

8: 10 
}q5 ~ 130 

3qr 37. 
. 111 ~ .· 93 

lOQ ·: 102 · 
30'· 18 
7q~. 84 

21·> 32 
g!. 16 

12· 15 
v 

345 
303 

24 
. 18 

·22. 

Ill ·. 
157 

. 111 
37 
9 

.10 
'13·· 

36 
7 

10 
Ill · 

29 
82 

107 
2q 
83 

26 
12 
14 

(.3.1)• 
( 0.3) 
<29.•4) • 

. CLf7 .6)• 
9.1 • 

1. 9 . 
( 1.8) 
15.6 • 

<IO.O> 
11. l 

( 2.3) 

... 

. 20.0·• 
<50.0) •. 

Cllf .6)• 
(21.6)• ·. 
Cll :&>~ . 
. if~ 9 ·' .· 

. :33.3 • 
( 1.2>. 
<18.7)• 
c2s.o>· 
( 6.7) 
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f".ean one-day oer cao1 ta too~ const.r.t>tlon: Phil loolnes, 
by urbanization, 1987 

. 
PhJlloplnes Urban ·Rural . 

Food Group/Subgroup .. 
t-oocl (OOSlJtt>UOn (gr.ans, . . . . . 

. As Purchased Form> · · · . . 
. 

Ce.reals and Cereal Products 
. 

318 7 361· 3'45 
Rice and-Products 303 . 281 317:. Corn and Products 2q .. II 31. Cereal ProcJucls 18 26 13 

Starchy Roots.and Tubers 22 17 25 . Sugars and Syrups 24 26 22. . . 
. . 

Fats and Olis . llf 15 -12 
Fish, .Meat and Poultry 157 17lf 1~5 • . . 

109 ·.· Fish and Products . 111 . 112 Meat and Products 37 52 .. 28 _Poul try. 9 ·. 11 s· .. Eggs .. . 10 · 13 . .. 8 : . . 
Milk .and Milk Products ~3 56 . ~ . 3'1 ' 

Whole Miik 36 . lf 5 30 Milk ·Products ... 
11 ·~ .. I 

Dried.Beans, Nuts and Seeds IO 11 9 
; .. 

: Vegetables 111 105 115 .. 
Green Leafy and Yellow . 

29 . . 25 32 Other Vegetables . 82 80 .83·' 
Fruits . . )07 110 105 .. - . 

VltanJn c~Rlch Fruits .. . 2q 30 : 
20 

. 
Other Fruits 83 

. 
80. 85. 

Miscellaneous 26 2q ,. 27. 
Beverages . · 12' 10 13 Condiments ahd Others l'I 14.· I 

14. ·. 
~ - . 

I 

. 
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Ao• when supplementary food was initially Qiven among les• th~n 
3 y•ar.old Filipino children ~Y ~egion~ Philippina•, 1909-90 

. ·~;JI" . ,; -

-

--.... ~~-------. ..... ----~------~-------. I · [- Sti.rt o·r Sllpplemtmt~,:.y r:@1:c.1.t1·11J 
• ( Ac;Jl"i in 1'11;n t 1111) 

I< ~ \I 1 0 n • I :m:. 1.~:~:~[1 I ~-1~-I~~1:·~ ~--" lolr.111 ro 
U.l Y~O .. ···[···----·· ., 

, WHI 
I I o 

·-· ~·.::.__····-- --· ...... . 
C:umulo.tivc- Pru·cl!11t,,1J,·· UL<:.l:r1l:-ld.lr,r1 l'1~·r Cm 1 l 9r77· . 11----·--

77 

~----·--- . - -
PHILIPPINES "'.'"';93 5.0. 1.1 I 3 .. :l la • 3 r-; 2 . 01 58. 

. I . .. 
-1191.011" 9.0 

I . i 
• 61 BS. 9 i I 11. l I Nc.tion.Jil Capital Region 4•lo I 4.9 0 I .. 4 11!1. 7 .,ti.") 63. l 

- . 
Areds Llutsidc NCR .. . 

1 • I J Ut:C•!i ~24 5.:S 0 CL/1 .'~. 3 :~u . , .. , 119 •. \ 1~:1, 0 I H7. :q I 1 ... " .•• t' 

. 
J l . 1:,,CJ••'f.:1rt V,\ 11 t:t =~2· :;;:s. 0." 3 .·i 11,. 2 :·.:, . :;. :)•1 • ~:, l l • : 11 r1'/ • IJ I I ll,. :: 

.. . . 
l J J • Ci,,, t,r·,, 1 '··' 1-Zl.'r\ :.:.:7&·> :>. 3 0 (1. 'I .1 ::.\ ·• ~~ . ~:.:'. = u ~· ., 

~'"•" • I 

I 
. 
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· ... , Projected Populations, Philippine~ and It~ ~·Jb-Oi,.-is.io~. I 98}-2020. 
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I 'J90 ,,,,0.52,811.5 27,)flfl~l 60 . 8,393,.5.50 I I, 9 .50,610 · 

l99.5 7 3,0S4,401 )),22ff,l 72 9 ,671,.569 23,.5.52,603. 

20VCI 82,16.5,7 80 39,612,1_23 I 0,877,.583' 2 8,7 34,.540 . 
200} 90,829,2&6 ' 4 6,204,8 ..53 12,009,..510 3,,,1 ~ . .5,341 
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L <.;I .5 I 06,92.5,6.5~ .:>9,U6,219 1,4,27.5,3.5.5 ,, .5,.5 70,9 34 
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---
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_-,97a · · ,. ~ o ··n1 . n n · 10 n iii' r

1
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· :·. u ·IJ· ·1r 1f ·lJ.. g lJ 1r .. i. 
· · · · · ·2.19 out of 10· childr~n · . . . . . . . . 

• . • ·. ft .. 0 . 0 . 0 ·~· 0 : 0 0 0 () . 
19s2 . f· -~ o_n 1~ r~ 0:n n l[]). . rr· tr 1r tr· tr 1r. ·11 .tr . JJ . 

978 - 21.9% .· . .. . · . . .· · ·-.>L1i out.:of. 10. chil~r.~n · . · · ". · '.. . ·, 
1;19.82-11.2% .· .. ·· · .......... ·.·e::o::·".o:·o··:.o .... o.: .. o o· o .· 
1987 - 17.7% . . .:1~87 "· t:T.: ~9\.9 2:· 9· 9 ·9 "9~ \t .. .. 

· · : _.··1.71 out of· .10· childreM · · • 
. . ' ' . 

nde r'A_'eight 
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'" ight - for - agP. ) 
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•.-·· "o · b"<·O o .... o· ·() ·:'. o. ·a··. o 
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19?8 
. f·.9· 9::'.9"9:.9 .. 9 9 -9" 9 .· .. 
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JACK AHD JIU Chocol•te Corn Flakes 250 SI 26-95 
Frosted Flakes 250 SI 26.95 

i Chocolate Fl•kes ~SI 26.95 
Corn Flakes 250 SI 35.90 

• • 

" 
NESTLE' Haney Stars 20 SI 

Coco Crunch 20 SI 

• King l'ice 20 SI 72.50 
Corn F lakes 20 g 
Sporty'• 25 g 

t &oldies 25 SI 

lice Plus 120 SI 32.95 
HaMy Stars 150 11 38.45 
MHtle Trh• 190 11 48.25 
lnMI lice llhat/ 
Coco Crunch 170 11 38.45 
Corn F lakes 300 11 54.35 
Crisp Crunch Cextr.) 453 11 93.40 
Puff UMet 170 SI 86.10 

NABISCO Fruit "-t 439 g 83.90 
er ... of Whee• 794 11 83.95 
Law Salt Wheat Thins 283 11 62.95 
Nutty Uheet 255 g 12.95 

RALSTON corn Chex 496 g no price 
Crisp Crunch 453 g 92.40 
Rice Chex 134.50 

60URftAHD Choco Corns 200 g 28.80 
Choco Puffs 325 g 35.7S 
Big Cheese 

Corn Puffs 34 g 7.25 
a.con Puffs 34 g 7.25 

QllACKER OATS Squares 4~3 g 99.75 
Qlacker Puffs 198 g 90.85 

~. ' Honey Grlhee O's 340 g 109.70 
Cereal 1CO g 93.50 

~ 

' ' KELLOGS Surt St•rt 12 oz 110.25 
I . Fruit Wheats Raspberry 439 g 83.95 
: i Fruit Loops 350 g 112.95 

,1 
j Honey Tops 3509112 108.95 

Happy O's 120 g 29.llO 
Corn Me1ls 20 oz 42.85 

.• 
~ 

~- \ 
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CHAP. IV RAW MATERIALS ~~ INPUTS 

IV.l Introduction 

Before considering specific raw materials it is 

important to understand the general principles 

underlying the composition and physical properties 

of infant foods, i.e. cereal based baby foods and 

infant shaped cereals. 

IV.1.1 Weaning food 

Weaning foods addressed to babies from 5/6 months 

to 3 years in general, should consist of a balanced 

mixture of the following components: 

Staple food (high starch content) 

Protein-rich food 
Energy-rich food (high fat content) 

Vitamin and Mineral-rich food 

Flavourings 

IV.1.2 Infant shaped cereals 

Infant shaped cereals, addressed to pre-school 

children from 3 to 6 years, should consist of a 

balanced mixture of: 

- staple food 

protein food 

- 53 -

- . 



."4 

-~ 
t 

i 
• " 

. ~ 
' I 

'1 

,• 
:~ 

- - ----- ---- .. -- -;~----·t··"--
. --

These types of breakfast cereals represent a second 

phase of the alimentation, replacing the powder 

baby foods with a more solid food. 

Usually, these cereals are consumed with milk, 

which further improves their nutrient content to 

the daily diet. 

As a Filipino producer advertizes:" (these 

products} are excellent sources for energy giving 

carbohydrates, essential vitamins and iron. Milk is 

a good source of protein and other essential 

vitamins and minerals. 

Together, they complement each other to provide you 

the best supplement in good breakfast nutrition." 

In terms of domestically available foods in the 

Philippines the ones listed below are the most 

important ones. Their suitability was established 

as a result of field work in the Philippines and 

this and many other aspects of babyfoods and their 

manufacture are recorded in site reports . 

- 54 -
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Staple Foods: 

Rice 

Maize 

Wheat 

cassava 

Protein Foods 

Plant sources: 

Mung beans 

Soybeans 

Energy foods: 

Vegetable oils 

Coconut oil 

Corn oil 

- 55 -

Animal sources: 

Skimmed milk 

Full fat milk 

Meat, eggs, fish, 

sea foods 

Animal sources 

Full fat milk 

Butter 
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Vitamin and mineral foods: 

Vegetables: 

Tomato 

Onion 

Cabbage 

Carrot 

Flavourings 

:.·. -

Fruit: 

Orange 

Guava 

Papaya 

Banana 

Strawberry 

<limited) 

Fruits and Vegetables (listed above) 

Vanilla 

Sugar (cane sugar, corn syrup) 

- 56 -
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IV.2 Utilizable domestic raw materials 

The above list covers all materials which are 

suitable for the preparation of baby food at home. 

For manufactured baby food there are restrictions 

on the materials which can be used due to a number 

of factors including the following: 

insufficient quantities available either in 

the raw or semi-processed form; 

poor general acceptability in terms of 

colour, content, texture , flavour; 

high perishability of food of high water 

content, which applies to all fruits and 

vegetables. 

The materials i:i each group are now considered in 

more detail: 

IV.2.1 Staples 

The flours are available in large quantities. 

Protein content and quality is reasonably good for 

wheat but poorer in maize and rice. However, it is 

enough to combine these cereals with protein foods 

(e.g. soybeans) to improve the protein quality, due 

to the restoration of the amino acid balance . 

Wheat, rice and maize are of acceptable colour 

provided the extraction rate is low enough. Wheat 

and rice have proven to be acceptable with wheat 

having the best quality image. 
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Maize is less preferred as a food except in the 

southern provinces but it should nevertheless be 

satisfactory as a component of the food products as 

considered by this study. All are free of anti
nutritional factors . 

IV.2.2 Protein Foods 

The most suitable high protein foods are those 

above the dividing line in the list above, mung 

beans and milk, both skimmed and full-fat. Supplies 

are generally well established. All are acceptable 

foods and currently used in products. 

The other high protein foods are commented on as 
follows: 

Soybeans are not yet available in sufficient 

quantities. In the shorter term, 

def atted soy flour may be an 

proposition. 

- 58 -
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IV.2.3 Ensrgy Foods 

The most suitable high calories foods are fats and 
oils. 

Full fat milk powder is a d~al purpose food in that 

it has a high fat content in addition to good 
quality protein. 

Other vegetable oils could be substituted provided 

they do not develop rancidity during the shelf life 

of the final product. Blends of cheaper oils may 

allow a lower cost product to be manufactured. 

Butterfat or butter would be too costly and has no 

particular nutritional or functional benefits over 
vegetable oils. 

IV.2.4 Fruits and vegetables 

It is considered that all fruits and vegetablP.s are 

less suitable for the types of babyfoods envisaged 

since they are highly perishable and seasonal in 

supply. They are more particularly suited to wet 

babyfoods of the multi-component "complete meal" 
type . 

The nutritional importance of fruit and vegetablas 

is soiely in supplying vitamins and minerals as far 

as inf ant feeding is concerned. These can be added 

in controlled amounts to allow for losses during 
processing. 

Th~ high fibre content of fruits and vegetabl~s is 

undesirable in the application for infants foods. 

The flavouring aspects of fruits and vegetPbles are 
considared b~low. 
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IV.2.5 Flavourings 

. .. ~· 

Sugar can be considered as the main flavouring and 

sweeting agent which, in addition, provides 

calories much as starch but without bulk which 

starch provides due to its high viscosity. Cane 

sugar is the most likely source although corn syrup 

may be available in the longer term. 

Vanilla is a popular flavour and although vanillin 

grows wild in the highlands, the flavour is not 

extracted for commercial use. 

Natural or artificial fruit and vegetable flavours 

could be incorporated in the products if required. 

IV.2.6 Packaging materials 

As for packaging the following should be 
considered. 

Powder infant foods are either packed in tins or in 

bags within carton boxes. 

Packaging in metal or in tin cans, colour-printed 

and bottom-sealed, with open-top plastic covers is 

always recommended in those countries where 

transport and distribution systems are not 

developed, which is not the case of the 

Philippines. 

More generally, powder infant foods are packed in 

bags within boxes. The same type of packaging is 

widely used for shaped cereals. 
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Therefore, on account of economic considerations 

and rational composition of the production line and 

packaging equipment, the present study has 

considered packaging in multi-coloured carton bor.es 

and thermosealable plastic bags for both types of 
products. 

IV.3.Domestic raw materials production capability 

The most economical production of the major raw 

materials is now considered and in i;articular the 

extent to which raw materials can be supplied 

domestically rather than importing from abroad. 

The fallowing general points can be made at the 
outset: 

{i) 

(ii) 

In seasons of adequate rainfall 

there is ample supply of major raw 

materials covering both crops and 

animal products. 

The wide range of climatic 

conditions and differences in altitude 

mean that a broad variety of crops can 

be grown and are to some extent 

interchangeable in the food 

formulations. This helps in controlling 

ingredients costs as well as adopting 

formulations to suit consumer 

preferences. 
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(iii) The basic requirements are for cereals, 

pulses and milk powders. Wheat, 

commodities and milk powders in 

particular a~e available worldwide . 

IV.3.1 Annual requirements. characteristics and 

domestic availability of raw r.iaterials 

Quantities of materials required relates directly 

to the product formulations which for the baby 

foods are provisionally in percentage terms as 

follows: 

Ingredient 

Rice Flour 

maize or wheat, 

or mixes 

Skimmed milk powder 

Defatted soy flour 

Vegetable Oil (coconut 

corn) 

Cane sugar 

PWPl PWP2 

65% 20% 

40% 

20% 

25% 

5% 

15% 10% 

100% 100% 

- 62 -



.... . 
·~ 
t 

.~ 

, ' .·'f 
·' I 

.• 
·~ 

I ,. ' 

•· • 

·~--.,._,. __ 
. --- .. --

As far as infant shaped cereals, the following 

formulations are considered: 

MULTICEREAL HIGH PROTEIN 

wheat 40% 

rice 58% 

corn 30% 

*DSF 30% 

rice 17% 

sugar 8% 

cocoa 3% 

sugar 8% 

malt 7~ 

salt 2% 

*DSF = def atted soy flour 

Following exhaustive discussions with General 

Milling and other official bodies the availability 

of the necess-:ry raw materials was analysed. From 

initial discussions it appeared that two product 

types should be considered with two form"1lations 

for each. Tot~l quantities of each of the raw 

materials for the ultimate target output of 2830 

tons (three-shifts working), diviGed into: 

PFWl" 

~WF2" 

Multicereal shaped cereals 

High protein shaped cereals 
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are as follows: 

tpa 

Rice 1.250 
Maize 640 
Wheat 300 
DSF 450 
Sugar 295 
Milk powder 104 
Salt 40 
Cocoa 30 
Malt 20 
Oil 30 

------
tot. 3160 tons/per year 

It is appreciated that further quantities will be 

required for the diverse range of products which 

are intended for the new plant. The materials 

required are considered briefly in the following 

sections. 

Looking at the domestic production in the 

Philippines, for each of the above mentioned food 

groups, the following are available: 

IV. 3 .1.1 Staple foods 

Wheat, rice and maize shoud be obtained as flour of 

81 percent and 80 percent extraction rate 

respectively. Being GMC a milling company, no 

problems are foreseen in the supply and 

availability of these foods. 
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Rice 

The minimum quantity of rice required is 1.250 tpa. 
Rice is widely cultivated in the Philippines. In 

1988, the volume of production for palay was 8.971 

tons. Rice cultivation represents 16% of the total 
agriculture production. 

Maise 

The minimum quantity of corn flour required is 640 

tpa. Maize is widely cultivated in the Philippines. 
In 1988, the volume of production for maize was 
4.428 tons. Maize cultivation represents 7.9% of 
the tot1l agriculture production. 

Wheat 

The minimum quantity of wheat flour required is 300 

tpa. Wheat flour is currently produced by 8 milling 

companies which grind 1.100.000 tpa of the imported 
wheat . 

Being this the situation, supply and provisions for 

the minimum required quantity should not be a 
problem. 

Note: in the case of wheat flour, it must be 

pointed out that wheat is imported in the 

Philippines in large quantities under 

special import procedures that do not affect 
its final p;-ice. 
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IV. 3. l. 2 Protein foods 

Soy and mur1g beans are not currently processed 

into flour at purpose-built plants . 

Skimled ailk powder (SMP) is not produced in the 

Philippines. The Philippines importe 58, 246 MT of 

Milk Powder with less than 1.5% fat in 1988. 

The minimum requirement is 104 MT. 

Def atted soy flour 

The minimum quantity of defatted soy flour required 

is 450 tpa. Defatted soy flour is not actually 

produced in the Philippines. Soy-based products 

(i.e. hypoallergenic soy food) are currently 
imported. 

As for legumes and pulses, soybeans are locally 

cultivated for a total production of 5.698 tons 
( 1987). 

IV. 3. l. 3 Energy Foods 

Coconut and corn oils are significantly cheaper 

than imported oils. Again local processed raw 

materials should be used in the food formulations . 

Full fat milk required to hydrate baby foods and/or 

to be consumed with breakfast cereals is generally 

available in the Philipino market. 

- 66 -



I .... 
·~ 
r 

I 
• 

'· • ·• 

~- ' 

·~ 

' 'i 

' j 

.• 
·~ 

' 

---

IV. 3 .1. 4 

-- -- '4'...--. -- -- -- - --

Vitamins, Minerals and Flavourings 

Vitamins and minerals and most flavours would have 
to be imported; 

domestically. 

cane sugar is available 

IV. 3. l. 5 Packa~ing materials 

Based on the considerations as per point 2.6, the 

packaging materials required, i.e. carton boxes and 

plastic bags are generally available in the 
Philippines. 

IV.4 Raw materials specifications 

IV.4.1 Wheat flour 

Appearance: white to cream in colour, fine, free

flowing, must be free from rodents, 

insects an~ other contaminants. 

Specifications: 

moisture 

protein 

ash 

Amilogr.:un 

Viscosity Peak (75/500g) 

Granularity 

retained in 300 microns 

retain1~d in 210 microns 

retained in 150 microns 

sieve 

sieve 

sieve 

14.0\ (max) 

9.0-10.5\ 

1. 0 \ (max) 

1000/1500 BU (700 

cmg) at 87-89-C 

0.2\ 

0.3\ 

20-25\ 

passed through 150 microns sieve 70-80\ 
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i Microbiology: Spoilage and pathogenic 

I organisms should be absent. Yeast and moulds " 
1. less than 50/g . 

• 

~- . 

Mycotoxins: Absent. 

IV.4.2 Rice flour 

Appearance: whitish to cream colour, granular, 

free-flowing, clean, free from rodents, 

insects, and other extraneous material. 

Specifications: 

moisture 
fat 

1% max, 

viscosity peak (45/500 g) 450-550 B.U. 

at 93-C (700 cmg) 
Granularity: 

retained in 300 microns sieve 0.5% 
retained in 210 microns sieve 4.5% 
retained in 150 microns sieve 35.0% 

14.0% 

·' I 
passed through 150 microns sieve 60.0% 

-· 
:~ 

~- •. 

IV.4.3 Refin~d sugar 

Description: a sugar obtained from sugar cane. Must 

be air-stable; colorless, white, free
flowing. 
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Appearance: must be free from rodents, ins~cts, and 

other extraueous materials; must be 
free from hard lumps . 

Flavour and odor: characteristic sweet flarour; 

odo:.::-less. 

Specifications: 

moisture (oven drying at 100-C) 
purity 

particle size: 

passed through 800 sieve 

IV.4.4 Salt 

0.5% max 
99% 

100% 

White marine salt. Must be free flowing and air 
stable. 

Flavour: characteristc 

aftertaste 

Specifications: 

moisture 0,5% max 

Q purity 99% 

Particle size: 

salty without 

passed through 500 sieve 100% 

- 69 -
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IV.4.5 Non diastatic malt extract syrup 

Dry refractometric residue 
ash 

protein (Nx6,25) 

ceducing sugar (maltose) 

pH of 10% solution 

80% min. 

0.5% max 

2-4% 

57% min. 

5,5-6~ 

saccharifying power (Pollack's Units)Absent 

IV.4.6 Corn flour 

Moisture 

protein 

fat 

ash 

15% max 

7,5-8,5% 

2,5% max 

1,5% max 

Viscosity peak (55/5009) 
(700 cmg) 

550-1550 Bu at 90-95-C 

Granular it) 

retained in 300 microns sieve 0-1% 
retained in210 microns sieve 3-5% 
retained in 150 microns sieve 30-40% 
passed through 150 microns sieve 60-70% 
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IV.4.7 Defatted soy Flour (DSF) 

Colour 

taste and smell 

Specifications: 

A - Chemical: 

creamy white 

neutral 

... -

moisture 8,0\ max 

protein content in dry basis (Nx6.25)52,0\ min 

Fat (p.e. extract) 1,5\ max 

Ash 6,5\ max 

B - Microbiological 

total plate count 

thermophilic aerobic spores 

Coliform Organisms 

Salmonella 

IV.4.8 Skimmed milk powder 

max 20.000/9 

max. 1. 000/109 

max. 100/109 

negative/25g 

Taste and smell: typical of milk without rancidity 

and off flavour 

Arpearance: white to creamy colour powder free from 

any insect fragment aor contamination 

Specifications: 

moisture: 

fat: 

protein: 

Microbiology 

Total plate count 

choliform 

salmonella 

yeast and moulds 

- 71 -
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1,5\ max 

36\ min 

3000/9 

absent in lg 

absent in 2Sg 

less than lOg 
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IV.4.9 Cremcot SP or frytol (refined) 

Appearance: yellow, plastic part, solid at room 

temperature; free from insects or 
insect fragments and other 
contaminants. 

Specifications: 

% FFA (as oleic) 

Slip point, - C 

Melting point, - C 

Smoke point, -c 
Refractive index 

Iodine valr.e 

Saporif ication value 

IV.4.10 Corn oil 

0.05 % max 

35.0-36.0 

36.5-37.0 

235.0 

1.448 

47.0 

204.0 

Appearan~e: clear, brilliant, liquid fat; must be 

free frore rodents, insects and other 
contaminants. 
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Specifications: 

FFA fresh 

Iodine value 

Peroxide value 

Saponif ication value 

Viscosity 

. ...., 

(Soybolt universal at 38-C) 

Specific gravity at 16-C 

Weight/gal at 16-C 

Melting point 

Smoke point 

Flash point 

Fire point 

Colour (Lovibond) 

.. ---· 

0. 05% (max) 

122-128 
0.5 meqs (max) 

188-191 

168-173 sec 

0.924-0.926 

3.5 kgs 

-11 •c 
229-238 

332-338 

366-371 
4-0 R (max} 

Flavour: bland, no biting taste, no rancid flavour. 

IV.4.11 Coconut oil 

Appearance: white, solid point; must be free from 

rodents, insects, and other 

contaminants. 

Specifications: 

Melting point 

% FFA 

Saponif ication valu 

Peroxide value 

Iodine number 
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IV.4.12Cocoa powder 

Description: powder obtained from the roasted cured 

Kernals of the ripe seed of theobroma 

cacao. It is made from a chocolate 

liquor which has been pressed by a 

hydraulic press until the dtesired fat 

content is reached and then pulverized. 

Appearence: should be of characteristic brown 

colour, free from lumps 

and contaminants. 

Odor and taste: should be characteristic and 
pleasant, free from stale, musty, 

scorched, astringent, acidic, burnt 

and other off-flavours and odors. 

Specifications: 

fat 

moisture 

pH 

Shell 

Particle size 

10-14% 

4.5% 

7.2 +/- 0.2 

1. 75% max 

97-98% passed through 

200 microns sieve 

Storage: cool dry place away 

exposure to sunlight. 
from direct 
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'-i«" NATIONAL PRODUCT IV SECTORAL ORIGIN: 'OTO 1911 
CAI Conslmt 1972 Prices) 

1982 1983 1984 1985 1986 1987 1188 
199,) 1981 

D Sft'lls.ca [J .....,Seca 
• ~.f;Ny..SFor.sty 

GROSS NATIONAL PPODUCT IV INDUSTRIAL ORIGIN: 1980 TO 1988 
(In mrmon pesos at constant pfces) 

INDUSTRY Ka'.) 1<;81 1~ lm.3 K84 1S8S 1<;86 1'i81 
AgrtccJue. F"llhery and Forestrf 23]3:2 241:£8 25.378 24~ 25...t:» 2'>.252 27.110 26434 lndushtol Sector 33A71 34.W>.J 35]14 JS.955 32.282 ~.an 23.3{!) :D.561 Service Sector JS!m 36.636 37.~ 39.12) 36236 34551 JS/J74 38Im 
GROSS DOMESTIC PRODUCT 

of mor1cef prices 
~ 96Z!1 98.999 W.94> 93.'llJ 89.lll3 91.164 95.414 

Net Factor Income from AbrOOd 07) (166) (IMO) Cl ..xii) (2283) (2.037) (1.676) (666) 
GROSS NATIONAL PRODUCT 

at mor1cet prtces 92~ 96041 VlSR 98619 91.644 87]66 89A8S 94]68 

GIK>SS NATIONAL PIK>DUCT IV INDUSTRIAL ORIGIN: 198C TO 1983 
(In mllllon pesos at current prices) 

INDUSTRY 1~ 1<;81 1~ lm.J ~ 1<;85 1<;86 1<;87 
AgrfClJtu'e. F"&Shery and Forestry 61]57 ~.391 76.721 84.546 139!05 162.519 155.Ci89 170770 lndush1ol Sector 98.162 111/J13 122.571 138.179 136.154 2D.544 3l228J 229.683 Service Sector 10S!89 124270 141.293 161.370 214J[J7 246.396 266.UO ~013 
GROSS DOMESllC PRODUCT 
Gf~fplcea 266m5 ~274 34J.SSS 384!R5 5«>.466 tt:RAf/1 62AA29 7r.6.AM 

Net foctor h)()m8 from Abroad (93)) (1.6.D) (5.162) (5..300) (1.311) (14.941) (l~) (51X11) 
GROSS NA110NAL PRODUCT 

of mortcet plcel 2t6Dl8 3l3.644 335A23 378]45 527.355 51.518 612.cm 100~ 

Socsce: Nallonof Economic ond Development Authot11y 
£ooc one 4 Socia StatisHcs Otnce 
Nollo a Slofts11cs Coacflnotlon Boad 

.... 1 

Hm 

'ZJ:JSl 
33.2151 
4'.>725 

101.755 

(646) 

101.112 

"89 

189~ 

2W.9'J8 
36'2.295 

121A:R 

(SJ«J) 

116!R5 
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TAILE 1: VOlUME Ot= PIOI 
T!ON IN AGRICULTURE. PHILIPPINES .... JANUAIY·DECEMIER 1986-1988 . 

<IN ooo· METRIC TONS) -~ • 
Peteenl 01ange 

t 
SECTOR 

IQ!IS 
1W Km 19~1987 1987-19Ba 

i AGRICUTlmAl Cl?OPS 57.162.00 54.730.00 SS.905.00 (425) 2.15 t MoJorCrops 46.522.00 441>54.00 •4.761:.00 (5.31) 1.62 
• . Pclov 

9247.00 8.540.00 8.971.00 0.6SJ 5.0S 

,, 
Com 4.091.00 '278.00 4.A28.00 4.51 . 3.51 • Cocoru 11.926.00 11.803.00 10.800.00 Cl.DJ> (850) Sugorcoe 14.603.00 12.664.00 13.940.00 (13.75) 10.CS 

'· 

Boncro 3.832.00 3.780.00 3.645.00 (1.36) (357) 

• 
Pneapple 

2Jl66.00 2.302.00 2.350.00 1.142.00 2.D9 eorree 140.00 132,00 141.00 . (5.71) 6.82 Maro> 301.00 347.00 289.00 15.28 (16.71) Toboc:co 57.00 58.00 56.00 1.75 (3A5) FberCR:>pS 179.00 150.00 108.00 C14.20) (1.33) 
OlherCtops 10.640.00 10.678.00 11.137.00 0.34 4.32 Pw.:n.Jt 46.00 50.00 50.00 . 8.70 0.00 Maro> 26.00 27.00 28.00 3..85 3.70 

, Cossovo 
1.724.00 1.784.00 1.866.00 3.48 4.60 "Camote 826.00 869.00 900.00 521 3.57 Tomato 

149.00 154.00 16700 3.36 8.44 Gorlc 17.00 15.00 9.00 (11.76) (40.00) Oien 54.00 62.00 38.00 14.81 (38.71) Cobboge 75.00 76.00 75.00 1.33 (1.32) Eggplcnt 
84.00 87.00 ~-00 3.57 3..45 Cob101S1 49.00 .49.00 47.00 0.00 (4.m) ~ 135.00 134.00 140.00 (0.74) 4.A8 OlheB 

7.ASS.oo 7~.00 7.727.00 (1.15) 4.86 
Livestock 978.80 1.De0.47 1.179.81 10.39 9.19 Coroboo 88.70 98.50 112.10 11.05 13.81 Cottle 151.30 161.40 15420 6.68 (4.46) 

~ Hog 
692.00 768.38 857.!0 11.04 11.64 

... ' Goat 44.30 49.62 53.12 12.01 7i:f, -~ Ooiy 
2.50 2.57 2.59 2.!0 0.78 i I Pou try 560.13 577.95 645.55 3.18 11.70 

I " 

CHcken 399.93 404.10 "55.08 1.04 12.62 

., 
·' j Cocf< 2920 31.13 3~ ·~ 6.61 3.92 CHckenEgg 112.00 125.30 140.04 11.87 11.76 Duck Egg 19.00 17.42 18.08 (8.32) 3:19 

.• 
,;. 

Flshefy 2.D89.00 2.213.00 2.305.00 5.94 4.16 Conmerdal 546.00 591.00 606.00 8.24 3.0S ~ 1/J72.00 1.o61.00 1.094.00 (1.00) 3.11 AQuocuue A71.00 561.00 il02.00 19.11 7.31 
TOT ... l AGRICULTURE 60.790.00 58.601.00 60D35.00 (3.60) 2.45 
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t ' lABlE 2. VAlUEOFPIODUCTIONJN ~ ";Ul1U1£ 
JANUARV-DEaMIR 1916-1911 
(IN MIUJON PESOS> 

i AIOminlPWcM Petr:ent Olaige: Al ~a-11935 Plt::9s: Pflrcerl~ 
I SECTOR 
• ~ ~ ,. ~1941 Hl81-1AJa ~ KW 1«19 1~1987 1987-19 r, 

• AGR!("vnmAa. CROPS WJXD 105.569 119.De 6.a> 13DI 1011.m1 105.IJ» 107lXD QD6) 1.13 

Mole.I Oops 73NR 78blll tl.611 6.A4 1294 m.cm 77771 782'9 am> o.se Pc._; 26D16 %>.122 :IJMO Ql8 1U4 29.868 27.584 3.976 (1.H;) 503 
Con 10.431 12177 13JJ6.1 16.74 7.29 11.455 11.979 12.148 451 5.05 
Coan.f 12.204 13.861 14.973 13.58 am 16.935 16.JlO 15.336 -1.m (l3J) 
~one A..Wl. 5'113 7.5.39 U3 39.26 ~ '4Jm 4A61 (13.r.;) 1lU» l!c:Rn) 626 6.445 6l6l 201 323 5.863 5.783 5571 (1.36) (3.56) Plneopple S.954 5.Dda 5~ 271'7 7119 3Jl43 4.282 4.371 11A2 2.Dl1 t:ocr .. .u;e 3121 45/0 (19.DJ) 22.13 "6.3 3.171 3.3156 (5.71) 6.11 

Ma'QO 3.010 3Al6 3AIO 13119 (0.18) 2a>2 '"77 1.91!1) 1521 (16J'O) 
Tobacco flR 1.o:e 941 17.35 (6.1.:6) 861 &76 846 174 '1A2> Rb9'crops 1:m 1.436 1Al6 (427) (l.JQ) 1.137 f1J1 D (3).23) Qm) 

OlherOcps 25.141 2.92J :JJA71 7a, 1321 21.946 28.IDS 2.JM <U3 2.66 P9<nl 1.$ AM 453 3.19 aM J';l6 .(!) .0) a.sq om 
Ma1QO :ro 322 334 (1.53) 3.73 316 D 3i1J 341 l.66 Qmavo 224.l 2.529 2/NJ 1275 6:J7 2276 ~ 2A63 3A7 4!R Canote 1577 1.55.1 1.948 (I~ 25A3 1.545 1.625 1.683 5.18 . 3.57 Tomaro tlil tlJZ 673 (8:J7) 11.7'9 641 66:£ 718 321 IA .Gate tR2 511 354 (26.16) Ql.11.5) 664 5e6 B (11-'S) ~.25) ();en 5(Z 417 719 (23D6) (3.lm) !158 641 31.J M.87 Qlm) 
Cotlboge <lB OI G (32J) 1.18 s 3Q4 s 1.29 (121) 
~ Q3 ~I a (ISi) 9A6 3Q4 0 422 3S5 3.43 
C<*:mcni 2iO ~ A42 25.86 21.10 254 254 lil4 om (104) 
ru>ber 7fR e 1.198 323) 2772 a l03 6.l) «l.!2> 4A Ohan 16194 10.Al2 21219 9.51 15:Jl 19.'IOS 19.752 ~]16 «J.77) 4A 

Uvestodc 16.752 18.981 zucr; 13.31 21.73 16101 18A22 2)CJll) 1031 9.cD 
C.aoboo 1.D25 1.238 1.536 .U.78 2407 1.107 1.229 1.JQ9 nm 13.83 
Cot1le 2bQ 3.287 3JM 24Al 14.6.1 2.asa 3DIR 2913 6.68 (4A6) 

~ Hog 12664 13.909 17.ZO 103) 23119 12338 13.Ja> 152Q4 11.04 11.64 
~' Goat 0 474 538 16.18 13!i0 385 431 "61 11.95 6.96 

Odrf 12!0 13 13 2tD Q78 12!0 13 13 24.J Q11 
-~ 

PoU:Ty 162J7 18.121 D.325 11.81 1216 15.718 16.257 18.142 3.43 11.llO J Olde en 11.354 12.588 14.lOI 1087 15.99 10.922 11.D.lS 12A2S Im 12.62 

'' [).d 1.154 1.273 1.384 lO:Jl a.n 1075 1.146 l.ICiO 6.lO 3.84 
O'k:kenEgg 32i0 3.84'2 3/RT 16.78 1.43 3.293 3LIM 4.117 11.87 11-75 

' ' D.d[Q;1 0 418 40 22) S.98 G :m 4J1 (8Al) 3.&l 

RNly 36.912 37.ISS 37.9a ON 218 31.858 3.1.981 35A47 6.66 01 .. CcnmercJa 9.21.S 9.817 9.446 6.15 (178) 8.376 9,066 9.342 8.lol 3.04 
~ 17.251 16Jm 16.1"9 0D7) ~ 15.169 15D13 15.AD (103) 3.11 

~· 10.A13 11.:m 12.:m 8.lO 9.23 8.313 9!iUl 10.625 19.11 7.3 

TOTAL AGRtCUlnJRE 168.CiOI 1'9.829 :.ll)J02 6.41 11.61 17•.A69 172.D 1m.6n 1.25 3..56 
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VOLUMEANt' 
LUE OF PRODUCTION, IV CROP SHA1£. CAI •Al VIAR 1981 

Ya.UME 

- -,. l.M 

.. 
POULTRY, 4" SHARE OF VOLUME: CALENDAR 

YEAR 19M (000 METRIC TONS> 

UVESTOCIC, "1. SHARE OF VOLUME: 
CALENDAR YEAR 1981 (000 METRIC TONS> 

.... . 

VALUE --...... 

POUURY, ~ SHARE OF VALUE: CALENDAR YEAR 
19M (IN MIWON PESOS) 

LIVESTOCK. "1. SHARE OF VALUE: CAl.INDAR YEAR 
1988 (IN MIWON PESOS) 

c.... 
1.llJ 
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TOP 10 CROPS - PHIUPFINtS: 1' 

i VOLUME Metrfc Tons Shae to Totc:J f'roductlon 
((XX1) s 

" 

'· Sugorcone 13.9oll 24.94 

• Coc:orut 10.s:D 19.32 
, Palay &.971 16ffi 

'· 
I - Can A.GI 7.W. 

8ancJrvJ 3.645 6SZ 
Plneopple 2.1Sl Q) 

Cassava US66 3.34 
CcmoW. (J]) 1.61 
Mango "2l!R QS2 

Torno to 167 Q3) 

VALUE 
Conslont 1Q85 Prices Shate fo Told VaAJe 

(Mmon twos) s 

Palay "JB.'116 7J!:S 
Coc:orut 15.336 14..33 
Can 12.JQ8 11.59 
Bonano ssn 5.21 
Sugarcane 4A61 .t.17 
Pineapple •.Jn 4.CS 
eorree 3..3136 3.16 
Cossovo 2A63 ~ 
Mango l!i18J us 
Ccmote 1.683 1.57 

.... 
I 

,· I 
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.• 
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CROP PRODUCTION - PHIUJ ES: 1980 10 1987 
VOLUME (metric tons) 

I 
• 1WIO 1991 1982 Jwr.J 1984 1~ 1«\!p 1997p r, ' 

I 

• Palay 7.B3SJ95 7712..750 8.122.725 7)30..525 7.M0.935 1200/RO 9J:R6.9tl.J 8.957;Jt1J I 
Com 3.122..Ml 3.109.685 3.290.175 3.125.US 3.346.235 3..438)55 3.922Jl20 4D15.ot0 I ·-

4..570.165 4..312.114 3Ja5.A79 ' Cocon.Jt 3.381.630 2.921..870 2.964.8.46 3.162.389 3.262.5)3 
Sugar 3.120.803 3.193.D44 3.A0'2JR8 3.A35.616 3.260.178 2.J47.6&J 2.135.316 1.861.170 
FnJtsond~ 6.362.101 6.A32.299 6.537.283 6.A71..596 6.A32.64' 6/J'1!1.5«> 6.236.591 6.819.A98 
Vegetables m.159 798f167 126.531 676.MA 725.179 711.726 7C>.'M2 306.7A2 
8eCJrd and Peas 47.306 '8..521 !0.262 36.m 37.994 41.229 37.719 36.167 
Aootcrops 3.5()6.59.t 3M3:JAA 3214.204 2.1A:z.9n 2.323.119 2.A95.6.52 2.716.996 2:136.llSl 
Fl>er Crops 167.339 1.40.670 13A.531 101.om 101..793 9A~ 99.664 135.394 
Beverage Crops 129.A26 150.M.3 176.753 152..«Xl 121..589 131..587 1A2)50 141.875 
Other Crops . 113.639 113.A27 127.875 168.879 l«l.39'2 193.895 210.998 195.951 

Totcl 29.766.170 29.A65.711 29.668.523 27..424.352 27.301.928 27J)63J64 28..50'2.132 21.A68.158 

VALUE (thousand pesos) 

1980 1981 1982 19&1 1984 1~ 1~ 1997p 

Palay. 1..376..571 9.304.542 10.92~.143 10.721.9"9 15..111:117 24.969"82 27 .982.992 25.503.872 
Com 3.D'24.D55 3.S01)29 3.985.664 3.949..339 5.166.842 9..542..595 9.842.116 10.922.913 
Cocorut 9.263.754 6.332.104 5.354.293 3.793.163 12.270.130 12.628.675 4A96.119 1231.642 
Sugar 4226.711 l.558.7tlJ 6.881.287 7211.977 11.150.369 9.277.963 7.662.909 1.562..163 
Fr\Jtsond~ 5A29.174 6.156.746 6.983.a!O 6..111.270 9.366.331 11.651 .90'2 13.628171 13.795.895 
Vegetables 1.684D83 1J!04.664 1.866.943 1A91D17 2.364.960 3.211..194 3.430..578 938.551 
Beans ond Peas 226.193 293.341 253.917 180..300 322,033 421rrR C>6J17 .419..594 

~' 
Rootcrops 1.9n.a75 2.277A33 2.274..449 1.6258'7 2..561.837 3.616.854 4.179.626 .4.ltlJ.442 
Fiber Crop1 472!)67 .407.671 361..049 3222(R 111.9.828 741.125 726.817 1.29761J 

·~ 
Beverage Crops 2.768.970 3.145..376 1.887.970 1.786/:JR 2.925..620 3:151139 4D71.798 5..586!)69 
Other Crops 461.140 529122 E04.19'2 679.634 1..369..152 1..502191 1265.969 1.813D14 

. ' '' Tota 37 .910.600 42.312.(M 41.276.917 38.DMJ.974 63A39.()89 81..315.529 771>94A72 81.232.655 

·' i .. 
. AREA HARVESTED (hectares) 

,_ 

1WIO 1981 1982 19&1 1984 1~ 1~ 1997p 

Palay 3.636.810 3.A59.130 3A42.830 3239.630 3.140.670 3.221.770 3.A02.610 3AJ'l.910 
Com 3.201JJ70 3238.690 3.360.700 3.157.AeO 3270.210 3.314..580 3.54tJ30 3.!6-i.ASO 
Cocon.Jt 3.~25.920 3.105.J20 3.162.JOO 3.187 Am 3.216Jll0 3274.940 3.261.A73 3.Ja>.D20 
SugOf A24.640 421.a!O 470..830 423.215 .-t79.384 407.1A2 355.945 274%0 
FnJfl and t.kJls 576.800 !63..630 595..510 575.100 5611.300 573.175 589,630 m.10> 
Vegetable• 131.130 138.550 141.910 128.A30 12(,..ss:> l~Sl> 133%0 70 
Beans and Peas 66.520 68..590 f:ll.Ja> 47.280 '8DJJ 51.290 49..630 '8DIO 
Rootcrops A90.A70 .480.ASO 483J{}JJ 427A90 423.170 425.820 A26.960 423.330 
Fibef Crops 244.380 243~ ?.:21.710 180..870 180.780 179.270 173,110 1eo.oao 
Beverage Crops 106.510 126.DQO 1.46~ 148.645 151..830 1~.ltlJ 163.170 163.180 
Other Crops 115.930 109.880 !14.820 111.310 131A90 123..570 132.490 131,900 

~ \ 

Toral 12.127.180 11.955240 12.210.150 11.633.920 11.733.11 .. 11.ai0.217 12232.~ 12.147.930 
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~ • CORN 

VOLUME (metrlc tons) 

~ Regions J~ 1~1 l~ JQIU l~ l~ J~ 1~7p 
I 
• /locos 41065 41]';0 51A10 tJJ.265 63.~ tR.ros 64.sD 71.1~ r, Cagavon Voley 32SD45 ll.965 2S2Al5 257.375 "JSJI110 32SCBJ 374Al5 367.3«) 

• Centrol LUlon 6945 5tfi5 6.JQO 5LCl5 6.la> 61«J 8..170 9)00 
Soufhem TOQO#og 315.925 :mms 2~]25 257.610 2l2.510 2ll825 ~ 2!D.1CJ 
Bicol 111165 1C8DdS 99.A55 WJSJ 124.315 115.375 133.975 13dAll 
Westem Vlsoyos 36.334 39..345 46.985 39.395 51~ 33.A:l> 43]«J S2.670 
Cenlrol VJsaym 241.135 223.795 241045 245.395 282MS 213LCl5 243.645 "ZRI15 
fostem Vfsoros 161.lc;io 189]8:) 219.135 'Kl0.315 201.Jal 223All 'Zl71RD 214.&lD 
Westem Mindanao 163.MJ 179.lCO 186.985 195055 212!r.15 17'ZS45 216.100 212.ni 
Nolfhem Mndanoo . 239.3d9 212.lm 213.WO 183.!BJ 232.83J 199.!Sl 252.800 261115 
Southem Mindanao 993.995 tan.665 1IY>7.9'YJ lDJB]c;io 1D52.SitJ 1.107.'115 1.2D.315 1264010 
Centro/ Mindor IOO "'86215 5911«J f51 Jf:IJ 564J«J 6S3BD 7CJl!R5 c;a)J35 917.6M 

PHIUPPWES 3.122.843 3.1~.li8S 32i0.175 3.125.865 3346235 S.A38]55 3.922.m> 4D1500 

VALUE (thousand pesos) 

Regions 1~ 1~1 1~ l~ 1~ 1~ 1~ 1~7p 

llocos 49B71 54.618 65.556 9'J.3.34 1~.m 2.aia:R 186.9'27 241.842 
Cogayon Voley 323526 '2!:BJtJJ 334BS1 377.346 '"1.&D 1Dl6.9'25 1re1.507 1019.WIJ 
Cenlrol lt.a0n 5}68 6.810 8239 8.151 12275 2>.328 22.462. 29.100 
Southem Tagalog 319.!Dl 373362 3482!6 344I11 ~.97'9 61:6Sl:R 672/m 632.854 
Bicol 117246 128.125 . 133.55) 127.852 19'J.651 X12!Sl lSS.94) 376.«)4 
Westem Vlsoyos 38;.83 51.171 655;9 !Ored 82.161 95.104 128.137 153.796 
Central Vlsayos 247 JJl:IJ 'Z:RAW 291.283 325166 421."'73 SfR.Ci01 645.933 m:r;s 
Eastern Visa)IOs 167A52 214AJ7 "ZR.128 252562 . 341..«:!2 539849 ~219 Q)!J2 
Westem Mindanao 136.644 1871l:FJ "XRJ75 'Zl8J87 2842/R 442.918 !0!£»1 56d131 
Norlhem Mindanao 21319'2 226..428 242126 215.517 313B76 556138 i:m.189 7171»9 

~ Southern Mindanao 948}43 1fR6J93 1196/J97 12;Q/fil 1.518.!m 3.173.918 2.999.157 3.552.037 
~- ! Central Mindanao 45.5.169 643.991 rn144 639.Y.2 W>l.534 1.963A86 2.0nJ51 2.174.913 

PHIUPPfNES 3.ll24re5 3.!Dl.729 3.c:e.5.664 3.9$m 5.166)',(2 9..542.595 9B42.116 10.922.913 

. "' 
J A~EA HA~VESTEO (hectares) 

·' I 

negloru l~ 1~1 l~ 1QIU l~ ,~ 1~ 1~7p 

tlocos 54.(XJ) 54.QJ 61.800 64.lrtJ 71.G> n.100 74.'RJ &:>.320 
.• Cagayon Voley 322.l>«J 289.D> 'NTPC ~ 310.8.D 29441> 314.WO .331.lSJ 3J2.54J 

Centrol Lu:on 8.55) 8210 7.9flJ 7/IZJ 9ZO 8.W 102«J 11.A«J 
Southem Tagalog ~.120 25404') 2712!0 :r. .. 00 ~ZD 242PO 2A9:RJ 251.1&:> 
Bf col 163.ttO 17904') 164210 155.ltO 169.9«J lt0.840 176.9'.D 181JOO 
Westem Vlsoyos 68.(XJ) 73.610 73.900 f!!R.Sfn 70.Ja'.) 67.63J 911~ 1a;LtD 
Central Vfso>'os 485130 470.870 487BfD 463.lCD '72/J:D 483.l.D 520.1~ 519.83:> 
Eostem Vlsoyos · 167.38) 187.8/IJ DSD20 'JX)sr;u 1Ci8JtJJ 199.:m 214.8.D 22A.7'i0 
Western Mindanao 224210 266A2J 215510 2166.leo . 71951J 261.MJ '189n:J 28.3.35) 
Norlhem Mhdanao 298s:JJ 241.34) 232.!:iO 4!)4.55) 216.slO 222.AQO 'Zl8.170 2462!) 
Southem Mindanao 732.:wJ 71JU:BJ Jl;92«J 7!:0.120 764.GD 767010 neI110 751}70 
Central Mindanao 437.170 464]3'.) 485}9() 4D.DJ 1.62..83'.) 513.MO 51:R5l0 5111}3'.l 

PHIUPPfN£S 3.2011J10 3238~ 3:wJ.700 3.157~ 3270210 3J14.58J 3..544}~ 3.564.iBJ 
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SUGAR 

VOLUME (metTlc tons) 

Regions 19'0 

ll<A:OS 8A32 
Cogayon Valey 21!55 
Central Luzon 324.914 
Southem TaQOlog 3SIA85 
Bicol 44BX> 
Wesfem Visoyos 16R;w9 
Central \,fsoyos 279!1!,6 
Eastem Visoyos 1Cl>A44 
Westem Mindanao 2 
No/them Mindanao 83185 
Southem Mindanao 3)5!!1J 
Centro/ Mindonoo 24.521 

PHIUPPfNES 3.12).8)3 

VALUE (thousand pesos) 

Regions lSW 

ttocos 12.n 
Cagoyon Valey :D.953 
Centro/ Luzon 429043 
Southem Tagalog 4';0.266 
Bicol 57~ 
Western Visoyos 2.S:OB91 
Central Visoyos 377002 
Eastern Visoyos 139.294 
Western Mindanao 3 
Northern Mindanao 115.tm 
SOUthem Mindanao 39A74 
Central Mindanao 31.517 

PHIUPPINES 4226]11 

AnEA HARVESTED (hectares) 

Regions 1~ 

llocos 3.5.D 
Cogayan Volley 52a> 
Centro/ Luzon 49$J 
Southem Tagalog 47/:AJ 
Blcol Mm 
Westem Vlsayos m~~ 
Central Visoyos 38.8::, 
Eastern Vlsoyos 17.9'2t 
Westem MlndC'noo 'D 
NorlhfHn Mindanao 102ro 
Southem Mindanao 77~ 
Central Mindanao 4.68J 

PHIUPPINES 424/:AJ 

-"""'~- . ··-.. 

1~1 lR!Z 

7.VJS 9.19'2 
ld..366 4/JA97 

297.m '1B9.5ll 
415.A38 3fR.633 
51.746 55149 

1!53.Lt6 2D16.645 
'2675!> 2!1V6S 
89.742. 118234 

2 15 
113.A9'2 125.838 
31.013 43024 
3:>.813 53.523 

3.193.0W 3JU2./R8 

1~1 1R!Z 

17.ASJ 19.310 
92957 1~ao 

752.878 575.348 
1.(E.)!!:J, 7ZJJ55 

12100 10SA24 
5.ffi3!D4 400.561 

725.152 615]56 
234.847 233.361 

5 ;p 
310075 261.648 
81043 83nl 
86JJD 113JXD 

8.558.7a> 6.881287 

1Q:Sl 1R!Z 

8.510 2.710 
724.J 10.s.rl 

4.J.370 561SJ 
45.!!20 ~.bl) 

9.AlO 10.620 
2'2828) ZOA70 
36.sEO 41.lt!O 
18.910 16..J«J 

D J) 

12.010 15Jm 
5010 9.3t!O 
4.9ro 6.370 

42.1£8'.) 470~ 

- .. .,. -- ,-.., 

1~ 1~ JQ!!S 1~ 1~7p 

10.938 500 •ms 7576 2J.8lJ 
41.331 41.6.19 33200 16.615 9054 

312.679 275J21 2«1.112 197.127 1Ci0Jm 
Y!"J96 333.579 311147 m218 281114 
51.38.3 4428 3).852 13.536 12215 

1.W:6"68 1.877.161 1..5861a> 1.149.153 97B.13l 
314]11 298.254 2SZ246 'Ja>D12 19923) 
106.an 11028) 70131 61.519 M..962 

3 3 4 8 7 
139]51 164.674 128.297 122711 77187 
llJ.937 39ST7 33045 ld//;IO 27.171 
51.l38 70.354 36.541 24091 7234 

3A35.616 3.2M.178 '2:147 U!IJ 2.135.316 Ul61.170 

1~ 1~ lQ!!S 1~ 1~7p 

3>231 26.819 «JS29 55.525 lCS.833 
CiOa:R 149.723 124]42. 62.A24 41.AlJ 

655.4)4 918.368 964036 702..863 867.643 
791)00 1!1J9.MS 1.151229 1JB)J84 1.2S6D17 
127.199 1~.346 116.7'2J 55.251 55.93) 

4.134An 6.Aa>.791 4.957I»S 4.1CU56 4.514.549 
667X/J 1D22.754 917b8J 714.iiM 923.258 
2J9A85 371.177 ZD.199 2'21.933 255.12'2 

'D p 2 SJ e 
mn> 562182 4n.681 411398 346.2a> 
W1«J 132.728 117.a>4 123.620 121.-tl) 

125.007 'iffJ.m . 165.<;69 110.617 42.4)3 
7218.977 11.1&>.369 92n.96.3 71&.v::R 8..562.863 

1~ 1~ lQ!!S 1~ 1Q97p 

2.955 um · 1.M> l24> 3.vt!J 
·10510 7.810 8218 6!1"10 2.8JJ 
47182 52A'25 37244 35175 33~ 
47!R5 SJJR9 46.114 45.JCiO JS.cm 
11.307 10.654 9/R4 5870 31Sl 

221A56 254.832 nma 183.13:> 141.tm 
38.562 46.394 44.153 38.'.m 25.520 
16.(l"i() 14.667 14.911 lOJlO lOA'Jl 

l> l> l> J) 3l 
13.852 19036 2:>.113 18.(XX) 9.9'.Xl 
7231 8.la> 72!/J 6.Jc;o 5.99: 
5.965 10.9'27 11.947 3M> 2.« 

423285 479.3&4 4'7.142 355.945 2142!£ 
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BEANS AND PEAS· PHILIPPINES: 198t' 

VOLUME (meh1c te>n$) 

1~ 

Orybeons and others 5.117 
Mongo 32194 
Soybeans 9.l95 

Tctol ~.n 

VALUE (thousand pgsos) 

Ka) 

Drybeons and others 1SSB2 
Mon go 181145 
Soybeans 25.866 

Total 226.193 

Al?EA H,\RVESTEO (hectares) 

1~ 

Orybeons and others 6.58J 
Mon go 5)..3{:() 

Soybeans 9.58J 

Total 66~ 

....__. 
--w 

1987 

1QIJ1 1~ 

A.931 Ci26 
33.534 34:DO 
10057 11A66 

49.528 9llfl2 

JQIJJ 1~ 

14539 13.282 
248.315 1W!D9 
~~1 41.126 

293.341 253.917 

·~· ·~ 
6.34) 6270 

5184J 52.lCiO 
10A10 10.c;a) 

68$0 lR:YJJ 

1~ 1QIJ4' 1Q!IS 1~ 1~7p 

3.5D 3.866 5.895 5Ail9 •!64 
252!6 26510 265 25133 25.915 
8.104 7.618 em 6Ae8 5Hill!S 

36.9.iD :J/994 Al.2'29 37119 36.161 

~ K&I JQ!IS 1~ 19'7p 

14.785 2224.5 :R.IU1. IR~ '6m1 
137.125 263~ mm 312279 DA2A 
283i0 35m 61.128 44.932 '5.1~ 

18J3D 322D33 42UI» em A19~ 

~ ·~ JQ!S 
·~ 1~7p 

•au 5..eD 5.A:!l 52!D ANO 
33.8i0 3SMJ 37.A:!l 37'9J 36]3) 

8!li0 114J 8.A:!l 6Bi!J 6.AQO 

Q.20 489JJ 51.2iU IRbD em> 
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"'EANS AND PEAS,~ SHARE OF VOLUME:19t 

lbigo 
25.915 

BEANS AND PEAS,% SHARE OF VALUE:1987 
Dr)tieans 
-.tao.rs 

ce.001 

BEANS AND PEAS,% SHARE OF AREA HARVESTED:1987 , 

-
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SOYBEANS 

' VOLUME (malrfc Ions) 

I 
Regions Km 1(81 1Q!l2 JQl.l 1Q!ll K8S l(U{p 1Q97p 

• 
11 

locos 41 34 ... ~ 2i 23 11 7 • Cogoyan Voley ~ 31 8 5 4 7 11 15 Central Luzon J 1 2 0 561 SJl 16 11 Southem Togotog tfJ ~ s; 53 53 :3S ~ ~ Blcol 21 7 • /.) 5 3 b\ Westem VJsoyos 30/ :m a 252 uo 124 93 4J Central "1soyos 183 1SJ 141 51 rn 181 an ~ Eastem Visayas 9 9 l) 15 18 16 15 15 Westem Mindanao $ 93 ~ 31 3) 2J 5) tR Not1hem M"indOI KJO 2254 2214 3651 1.812 l,S;lS 2.223 IJJ1 SM Southem MJndonoo 62n 7.112 7.144 5152 •Im 4Jr:R 4.831 •.r:m Central MindalOO 81 112 107 c;s 136 615 563 s PHn.JPPfNES 9J95 10.(57 11..466 8.104 7.618 8Jfl9 6~°'8 5Hi8 

VALUE (thousand pesos) 

Repions 1Ql'.1 

·~· 1~ 1(83 JWW ,~ 1(8{p l~lp 

llocos 310 212 6.1 174 191 149 151 101 COQO)'Cin Voley 247 136 9 36 45 c;s c;s 154 Central Luzon 12 7 9 0 500 4.946 lt.O 1J2 Southem Tagalog 3:iD .·Jin 4!6 .452 544 w 2~ 1.9:» Blcol 34 12 [) 31 ~ 31 ::;:; 0 Westem Vlsoyos 1.175 865 1.185 1A70 1.567 1.346 ~ ~ Central Vlsoyos 881 SJB Jl84 'm ~ 836 1.bQ6 1A51 Eastem Vlsoyas tR 84 es 75 12! 116 119 119 Westem Mindanao n Jn :i!B3 133 158 13) 1<;0 361 Norlhem Mindanao 6275 6138 12.373 6All 7.14.) 13.3]2 ~1!£JJ 4146 Southern Mindanao 15.621 'EJJS! 25135 18.~7 19619 3.l.925 32.956 31.lQ) Centlol Mindanao 314 m 3'6 331 /0) 6a:6 3.9Z2 3.962 
'·· ' 

PHIUPPtNES 25&6 3JA87 41.126 28.Y;U J.5.8W 61.128 L5.932 45.ltR 

. "4 AREA HARVESTED (hectares) 

J Regions ,~ 

'~' 1t;e2 '~ 1'>84 1~ J(U{p l~lp . , 
llocos ~ tD 7l 7l 10 l) 7l 7l ·' I Cagoyan Voley lCJU 170 4() 10 10 10 10 10 Centro/ Luzon 10 0 0 270 Z> 2J 10 Southem Tagalog CJ\) ID ID ID 8J 4() 4() SJ Blcol 3) 7l 10 7l 2J 10 d. Westem V&oyas •10 370 3ID 3SJ ZD an lCD 8J Central \llsoyos an 170 170 ID 15) 2D 2lJ X> Eastem Vlso)'Os 10 10 10 7l 2J l> 2J l> Western Mindanao 8J ID ID 1CD 1CD ~ 14J 12J Northern Mindanao 1A70 1.s;o 2&:> 1 SCJU lAD 1.85> 771 tlIJ Southem Mindanao 6.93) 71t.O 7.140 '6,ICJU 5.270 5050 •.9!0 4.68::> Central Mindonoo CJ\) lCD 1!0 13) 'Ito lf:JJ 610 610 PHIUPPtNES 9..500 10AIO 10.<;Q) 8.5CJU 7740 8..ol -6MJ 6,Al;O 
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RETAIL PRICES IN METRO MANI' " 
(Value In pesos) 

' I 
COMMoony JAN FEB MAR APR MAY~ ..(.(y Al.G SEP OCT NOV C£C Arn.A\'9 . 

.. 
1, 

RICE(klo) • Spectof 
·I Ke.I 3.8) 3.8) 3.8'.) 3.8) •:o 5.<XJ 6.15 6.51 6.~ 6.53 No\ ""' S.01 

K8S No\ No\ 7.00 No\ 7~. 7.00 "" "" 7.(14 "" No\ 7.!IJ 7.J7 
K8!i 7SJ 7SJ No\ 71:1J 7SJ 7SJ 7SJ 7SJ "" No\ 7.51 7.!IJ 7!:1J 
KIB7 7SJ 7.!IJ 7SJ 7.!IJ 7.!IJ 7.!IJ 7.!IJ 7.!IJ 7.!IJ 7.!IJ 7.!IJ 7.!IJ 7SJ 
Kee 7.!IJ 7.!IJ 7SJ 7.!IJ 7SJ 7.9) 7.!IJ 7SJ 7.9) 7SJ 8.00 8.00 7.SS Ordlroy 
l'i&t 3.8) 3.8'.) 3.8) 3.8) 3.88 467 us 4.a5 •.as 5.03 No\ No\ •.JJ 
1c;es No\ No\ 6SJ N4, 6SJ 6SJ N4, No\ 6.78 • N4, N4, 6.2> 6!'0 
l'ieS 6.21 6.24 NA. 6.36 6.18 6.fJl 7.01 6.17 No\ N4, 6.26 6..20 U> 
KIB7 6SJ 6.SJ 6.SJ 6SJ 6SJ 6.S) 6SJ 6.SJ 6.S) 6SJ 6.!'0 6~'D 6!'0 
Kee 6SJ 6SJ 6SJ 6SJ 6SJ 6SJ 7.00 7.00 7.00 7.00 7.00 7.00 6.75 

CORN(ldlo) 

Yelow(gan) 
1'i&t 3.CJ2 3.16 3.32 3.54 3.70 J.c;o .(2J 4SJ 4.!IJ 4.68 5.m N4, 3.96 
1c;es N4, N4, 5.79 N4, 6.25 6.<XJ N4, N4, 5.79 No\ N4, 5SJ 5.87 
1'ie6 S.!IJ 5.53 N4, 5.SJ S.s5 5.!0 5.58 5.79 No\ No\ 5.6.3 SSJ 5.56 
1W 5.!.0 5.SJ 5.SJ 5.!.() 5.!0 6.<XJ 6.<XJ 6.<XJ 6.Q) 6.<XJ 6.03 6.Q) 5.79 
Kee 6.Q) 6.CD 6.CD 6.Q) 6.Q) 6.CD 6.<XJ 6.<XJ 6.CD 6.<XJ 6.CD 6.Q) 6.CD White (groin) 
l'i&t No\ N4, No\ No\ N4, No\ No\ NI\ NI\ No\ No\ No\ No\ 
1c;es No\ N4, 6.14 . N4, No\ N4, t~ N4, No\ No\ NA No\ 6.14 
1'ie6 No\ 5.95 No\ 5.6.3 5.67 6.'1) 6.CD 6.CD No\ N4, w. N4, 5.88 
1W NA 6.CD 6.<XJ 6.<XJ 6.<XJ 6.SJ t.!O 6.SJ No\ N4, N4, No\ 621 

t. : 
1Cia! 6.CD 6.CD 6.CD 6.QJ 6.<XJ 6.CD 6.CD 6.CD 6.CD 6.CD 6.CD 6.CD 6.<XJ -~ 

~ FISH (ldlo) 

AUnohan 
Ke.I 18.92 19A1 18.92 18,m 17.74 2146 2146 2155 232; 22.97 3!.33 27.36 21A2 
1c;es 298) 28.118 26.(14 N4, 2S.3S 26l.O 2665 27.13 26.76 27.63 27.JJ 27.9'J 27.35 
K8!i 32.9'2 31.37 N4, 27.8.l 25.62 2U6 24A6 2665 25.76 271Jl No\ N4, 2704 
KIB7 ~lO 32.SJ 29.!IJ 24.67 2llX> 2533 238) 21.!0 26.JJ 23.<XJ 2!).83 3100 '26t11 
Kee 28.<XJ 24.a> 3100 3100 3100 2600 28.CD 21.a> 28.CD 26.CD 3lCD Cl.CD 29.00 aav. 

'JIJ.67 
21.17 

Ke.I 2114 2l83 2114 2lS6 213) 2115 18.m 19.93 21A8 U54 26.58 K8S 28.54 28.D 27.9'J NI\ 26..D 23.c;o 24.J7 28.()9 29.CB "T.J.:rJ. 29.36 .n5J 27/IJ 1'i8S 37!N 3424 NI\ 3J.43 29.72 27.4J 25.1>7 '268) 27!N 27.34 29.67 312i 2971 1W 36.a> 362; 342i 31.66 3J.CD 29.JJ 28.CD 27.a> '21>.67 28.CD 29.71 3lCD 3)51 Kee 4lGJ ~ 41a:i 35.CD 35.CD 35.(]) 3).QJ l2.CD 32.CD llCD 38.(]) «5.a> ~-17 

._ _______ ~=....----------..-----......_ __ __,...___ 
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CORN(lio) 

Yelow (grain) 

K&S 2.68 L.ID 287 2..9'2 
1c;es NA NA 5.22 NA. 
~ 3.67 158 NA. A..34 
1W NA NA NA A..13 
l4i8l A..10 .t'IO A.8J 5..18 

AvtRAGE WHOWAlE PRICES OF YEUOW 
CORN IN METRO MANllA: 1918 

(Value In Pesos) 

2..91 
co 
A.tot 
A.(6 

5..18 

. -.......................... ""' 

FISH (ldlo) 

Ak.mohon 
1~ 13.36 15.04 13.fD 1426 13.36 
1c;es 18.56 18.9'2 18.87 NA. 18.95 
1~ 2426 3102 NA. 16.86 1~4 
1t;67 21.11 18.36 15.72 12.15 12.9'2 
1~ 21.66 19.44 1722 19.16 18.78 

8oogl.s 
K&S lA.17 14.84 14.37 14.58 14.12 

·~ 17.73 1827 21.0S NA. 18.5.S 
1Cil!6 29.70 NA. NA 231D ~ 
1W 26.37 24.11 2629 21.94 16.aS - 2SS6 29.16 29.44 2.5M 23.36 

8iaJgO 
Ke4 13.87 1656 1'.38 1425 13.'IQ 
N!l5 19.00 19.79 19.56 NA 1951 
1c;le6 24.45 2173 NA 19.00 19.13 
K81 23.72 19.33 17!0 14.44 14.00 - :;om 1822 19.44 16.<D 1722 

Gd.rlggong 
K&S 1275 13.81 11.74 11.82 11.84 
1<:85 17.84 17.W> 1621 . NA 15.91 
1~ 2173 11!.C>t NA. 11.6.S 15.85 
lt;67 21.CIS 1819 11.72 8.74 8.75 
1c;m 16.11 16.11 1444 15.83 13.34 

3.58 
'2J 
02 
.t"5 
5..18 

13.9'2 
18.54 
14.33 
13.Q 
18.U 

1411) 
l&il 
16Cl7 
19.42 
18.94 

1401 
1922 
17]8 

NA 
NA 

11119 
15.8.S 
12.35 
9.10 

15.M 

. ,,.. 

J.W> 3.W J.4) 321 3119 NA 3.3) 
NA NA ... .,, NA NA 3.!D •.39 

A..34 4..!D NA NA A..D •.!D 
·~ co .t!D co A.4l A..10 A.2J 4.C> 

5..18 5.18 A..85 A.75 4lD 4.ID •Al 

ANNUAL AvtRAGE WHOUSAU PllCES OF YEU.0W 
CORN IN MORO MAN1lA: 19M TO 19N 

(Ydu9 In Pesos) 

1.C.17 14.81 15(6 1571 17.0S 1751 1412 
1aa; 19.56 1a.w ZlJ5 21.AS 21.62 19Aa 
17AI 19.37 19.86 18.35 NA NA. 18A1 
21.!i5 16.15 191!1 1<!6 17.94 2l.3A mn 
18.33 2lS6 16.11 1722 ~ '1J/J6 21.12 

14.0S 13.79 1'-t:S 15.U 1621 16.55 U16 
21.84 ZlCB 21.Ci4 Zl99 22.98 :M.23 21.71 
19.'IQ 19.42 7l:S1 Z?02 2146 2498 22.Cl2 
22.3S 21.84 1921 21.17 NA 3Z!D 22.94 
25m 22.72 22.73 2361 3:134 36.94 26.39 

UA> 1219 15.:!2 16U 17AI 19.76 lS2A 
19.39 :1>22 3lSZ 2Jl2 22.72 21!0 2>21 
18.64 21.18 W5 1&19 19JD 21.A6 19.82 
18.66 1926 24113 ~ NA 26.11 19.64 
2lS6 21..34 17M ~ 25.56 29M :Jl.52 

1207 1271 13.61 11.SJ ~93 16A3 132& 
16.M 19.37 16.62 17.18 171.6 18.!5 172S 
14.l'O 1604 15.tA 1(.11 1924 21.55 1637 
12.24 10.39 16.13 16.D 15.14 21.16 14.13 
17.78 16.11 ll.88 15.!t. 23J!8 ~ 17A1 
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CORN ('A1111e grain> 
(P"OS per 50-ltg sack) 

................ -. ·- ~--.., 

JAN FEB MAR APR MAY .J./'E J.LY Nx; SEP OCT M:JV ac NIN.AVF. 

117.!0 11s.m 136.66 135.£D 1~ 13l.CD 131CD 1xsa 
- _ 165.CD uom 

Cogayon VcJl9t/ 
19114 91.Al 102!0 lCB.32 lCll.73 1"3.3.1 12UC 131.67 12lJU 1• 1&5.71 17225 171.62 151.m 165.m l(IQ.63 141.71 129.52 
NB6 15U7 1SZ!D 15U6 19..16 15113 160> 153.75 13929 
1~7 156!8 14'.59 1SUM 159.27 167.14 22500 - mm 
19119 - 196..a> %12.!0 3lJJD xom - rnm 

Central Luzon 
19114 - 13lm 133.3.l 145.75 
1911.S 
NB6 -
1997 - zzsm 1S>m 
19198 - 10lm ltom 

Southem Tagalog 
19114 141.67 118..33 129.33 147!0 129..33 132.CD 
~ 

1986 
1997 • lM.!O 
19 - ZDm - ~1~ 

llc:ol 

lJQ.55 137.16 1l5m 
132!0 131!5 14729 
13U4 139.93 133.00 

- 1~ 16525 
266!0 

.-
175.m 

- 2515.(1) 

1954 86J5 87!/J - 101.m IUJ lCB.15 110..00 111.75 am - 13la> 
1~ - 147.m 133.!0 - 13Q.!O 13189 12 .. 17 
1986 1«1.00 137..00 135.CD 1'5.CXJ 142!0 14175 1.s.a> - 121.11 14l00 
1~7 - 136.!0 • 
19 • 143.25 149!.0 • 115.!0 

Westem V1sayos 
19114 75!0 esm 107.m KB.66 1Q5.aJ 1CUJ 107.!0 107.11 131~ • 116.m 
1Ci1S5 • 1!8..33 - 1«111 uo.w 151.&l 
NB6 142.63 l!llm • 122.m 121A5 115.(1) lWO 125.m 
1997 132.3> 
19119 • 11QS) 

Central \1layOI 
19114 88.15 QUS 110.m ~SS llMB 113..33 121.25 12113 121A6 lG.57 162.S) 

1Cilll.S • 195.CD uo.m - 149.!D 13li8 127.18 11429 1Slm 143.9 
NB6 - 1613 - 123..33 12il6ot 125.m 118.75 125.m 121m 13la> 
1997 • 155.m 1~ • 110.!0 1Cl.!O 121.S) 119.!0 
Klll!a • 1«>.m 172.!0 l9Q.(D • 121.m t;5.SJ 111!1> 1222> 

115.Al 
15.119 
1AlA1 
19lm 

132!0 

122.m 

127..00 

U6.2S 
13133 
1315.CD 
132.CD 

127.34 
167!1) 

13177 
1505 
M65t 
1S6lia 
D!D 

13UD 

W.!D 
1'51J> 

U2e9 

219.75 
~ 

.D/11 
13.101 
131.12 
136.!I> 
136.m 

1m'5 
152.67 
127.Al 
1l22J 
110.SJ 

122:M 
146.72 
127.51 
141..00 
1G.2A 
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~ APR MAY .AJNE .JUlY AU<' SEP OCT NOV DEC ANN.A.VE. 
Eastern \'ls:Jyas 
KM 72.59 79m - I073J 16.l.JJ 123.75 1121D 1 IS.83 11057 Ke.5 

- 13667 131.A2 11&33 116.11 121.92 115.!D 11600 12115 19116 
- 132.17 - 12821 1nm 13lQ) 13la) 11625 1159 IC».18 121~ 1997 

- 1•1.25 - 166.JS 1«l25 1293] 125.IJJ 1113J 10i'3J 135.11 xa - 155a> 13lQ) 135.S) 118!D 12UD lm3J 111£1) 1wm ~ 
Western Mindanao 

KM 75m &1.S2 10:.cs lOZ.93 CJJ61 107.36 la7Dll nu• l26a7 1312• 161.15 1~ 11232 Ke.5 lCl.91 1CU3 138.33 151S> M3.75 au. 116.92 DA> 11225 11U1 121.SS 121D7 121.31 19116 126.1• 13177 132.~ 125AS 145.11 113M 1113> 111.67 10156 m.a:z 12"8 119bl 121~ 1997 13)17 133!0 12821 - 182.m - mm 116!0 11SOJ 126.SJ 13JQJ 129211 Kll!!S 135aJ 113!0 1SZ3J 'l6lS> 1~ - 137.3J 10l7S 111.25 125:1> 119.17 
Noc1hem Mncfai IOO 

Ke4 '1827 81.62 ll6A7 95.57 DID 110D2 13U6 IX13 126.~ 149.a:z 15196 153..10 11552 lfil!S 167.65 165.5.l 11017 1m.s. 161m 131..\l 116.A2 11221 lfR:T'I 117.16 116.97 12A.511 13U9 19116 1~ 1.Q.56 13286 12Sbl 132a2 1199 1n56 117.9> 111.9> 112.65 11536 116.15 121.15 1997 1303 137.11 1C.65 lSl.75 :s.n W.9> llQS) - 11CD 1mlXJ 119!D 1~m 13U2 1989 1~ 1~ 147.9> 1'9.9> 1~ 1S5!D lOli'.!O - 1m.S> 13625 
Southern ""'1dai IOO 

KM es.n 91.34 W:J• 10S29 101m 123.JS 11529 121211 135.19 151.16 151.JS 152.(M 119.90 14i85 162.13 171.76 1l9.A3 161.85 1!0.89 1.ci.m 122.JJ 116.7• 12228 129.90 129.91 12U5 lG..59 19116 lQ.23 1'9.Aa 146..90 lCl.57 1•1.31 113.91 109.AS 11455 110.~ 117.!0 119.34 13110 12119 1997 133,02 141.12 1Sl02 157.56 16281 131.25 15525 - 128.25 t29m 121m 137.25 1«>.sq 1989 

Central~ IOU 

KM 77:11 87.97 9'13] 101.IO 101.37 105.9' no.ea 116.75 121.52 136..36 1'9.A6 1'951 112.99 14i85 159.tO 162.62 154.AJ 146.!0 13667 132.71 122.J• ICB21 104.a:z 11321 119.Q) 121.19 1l2.32 19116 128.44 128.77 129.25 13l21 ~24.93 112.14 1<D19 10115 105.JJ 11021 10719 1<11m 11S9S 1997 111.64 12:l69 147.10 li9J3 14752 - 14JN lQS.aJ 119m l<Dm 1213] 1293] 121SA3 1989 - 135.25 144!D 146.!0 l!DOJ - 1CB.!O 95.!D 105.!'ll 13!1.!0 128.34 
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MN 1£1 MAR APR A.MY JUNE ..UY AUG SEP OCT NOV DEC ANN.AVE 

Ned*'\ Mh;b 1UO 

KIM 7241 76.15 87SJ 91.66 W.66 Kl5.m 112SJ 119.DJ - 123.ll ..., NISS 145.17 16175 
- 113_9.) 111.Al 133.57 19116 121SJ 

- la)DJ JCM..511 - 119.c;o 11175 19117 138.69 1Sla> 1Sla> 15.l.DJ - 1CUXJ 118.DJ 137..9) la.DJ 1•1.DJ 143.09 - 1'5.DJ 1S2DJ 1~ 1~.DJ 1~ - 1~.!0 tmSJ 
1•1.57 

Soulhetn Mndonoo 
KM 93SJ W.55 ~ 110.91 111.fila 121.81 117.116 127.17 1C>DJ - ~ M6DJ m.32 KlaS - 172.32 - 1311.DJ - 122.al 118-'6 1232) 12183 - 1lUJ 131.91 K1B6 139.!0 1!6D7 lS>.21 14921 1~ 115.m ~ 11325 lClDJ 13lW 19117 139.DJ le.DJ 155..C2 - l~.m 121SJ 12UD 12UD 126.!0 lzm 131.W - - 72!0 - 10SLD m25 

Cenlraf ~ IUO 
HIM 79.66 16.1• 1Cl6.So l(X)DJ 98.fila 111.25 111.W 115.c;o 116.12 137.QS 1~96 14: . ..o 112.65 NISS . 

lncz 
- 1653 1QM 125.m 11281 11•26 110.DJ ~ tm..as 11•.25 119A7 19!6 123.aJ 1311A3 1~A5 13641 121172 lOl.!O 102.!S lCD.31 10526 113.m 114.38 lma> 117.96 1987 JCM.m - 15536 1311..st - 155.DJ 122.m 119.m 1ce.m 121199 - 139.!0 165.DJ IQ.SO 1'4.DJ -105.CD 105.CD 11om 1•1.!D 131.56 

Note: No data for Central Luzon and Eostem Vboyas_ 
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SOYIEANS 
epesos P9f klo) 

. 
.JNI FEB MAR APR 

Soulhem Mil ldanOo 
KM l.9'2 U3 •m •.32 
~ U3 8.38 8.95 10.10 
1Cile6 
lW· 6!iD 
lCill!IS 

Cenlrd Mndorloo 
l«ilM 3.2> 
1Cl8.S 
19116 
19157 •m S.90 S.90 
lCill!l5 

Note: No doto CJll'Oloble for Regions I to X.. 

,_. __ - . - ~ ---~-

MAY »£ ..UY M¥; SEP ocr NOV ac ANN.A\t: 

S.98 03 .Ul •.M S.13 5.78 S.98 6.13 ... .,, 
9.33 1M 6.18 6IJ1 U6 6.13 5.36 7.JO 

410 .. 11 ..al us 
6.25 625 

3.SO 3.SO .us 1m 6!iD V• 

5ZJ 

: 
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IWOftl OI ll\ICID AMCUUUIAL AND IBA1IO P100UC1t1 .... TO IHI 

YOl.UME 

CCM«:Ort' OfJCRPllON INT ,., 
"" 

,. 
"" "" .. ,. ... ,. 

\NE AHt.AAU CHEA. Y FOR fOOO 

llOYWE ANIMALJ FOR IAHOING I. SClfNl'flC llUll'OSES N) I , '161 . .., ta l.ICD •Al1 IJM 
CHCICINS IM. c OA • I~. KlQ REON; N) 710.619 ntJOI .... 11S!ll '"·'" ..... , 731M ..... !* IJ&.1~ 
CHC11£111S IM.> llSQ.. Fen er.~SDWG N) UIS ZD IQ.A 9161 - 1' WI 3.- (II 
COCKSOANN-.wJC>tQIN JOA lil'IEEON; N) I.~ '1 • " II a .. .. Alli 
OU::ICS /11.:J GEESE IM. c OA • I~. FOn lrlEEOING N) 2.:m .. Q) I.ISi 16.illl ·- . um IJl!O 

t GNo4E COCKS 00 NN loMl£ 04C1C1N fOA COCK AGHIWG N) 1111~ I~ a m " '11 :a 7• :m 
HOOSlS IM N) " ICD • 7S u » .1 21 IG 
S\Wol( FOR lllHOING I. SClfNIVIC P\.QIOSES N) IZJI 3lD1 3216 .,., ID Iii» 20ll7 21» 2"°' •• 

M(AI NC MEAT PAEPAAAllONS r: r 
lff f AH) 11£-'1. SAi. 1'0. N IAINf. ORllD OA SMOICED NI( 617 b .... IJl6 211 Ill IJIO " I ... 

, 
', 

CHCll£1\1S OAES$EO. FAESH. CHI.LEO OA fllOZEN NI( II (II . U.921 29» '7J.:11 •019 , COINOEF N AIAllQHT CONl.V.ERS NI( l&.ON 711 ... ,. D . r.r. 1.17• 
Cl.OS DAC:::i>. FAESH. CHI.LED OA FOOZ!N NI( 56W IQ,Oll1 16.IM M.156 .1ilA1:1 160IO G.7.0 .,.210 ls.Ito 
HAM AllO SHOU.OEAS ORllO. SAl.1£0 00 SMOllEO NI( ,., un •m 1312 1.611 Ult Mi. •.r.11 :a 
MEAi Of llOl.'fojf ANIMAl.S FRESH. CHWO OA fllOllN. llONEl.f9 NI( ·~1}79 "'9JOI U77.$79 ... !0.1• 61DDl l .... All ZA7'171 •m.11.2 .,., ... 
t.'tAI Of ~f ANMAl.S MESH. OtWO Oil FllOZEN. WllH 80'* N NI( •~um l11J76 113.fTI 2791JJ1 ..,. .11014 4M 72.D :llJ.121 
~I Of MEP ANO GOAIS MESH. CHUEO OA fllOUN NI( tUl1 eo.eM ... 61.m 12»2 16.0W nmt ·35.l&J 21a:M 
MEAi Of S'MNE MESH • 0.L.£0 OA FllOUN NI( IJol,111 9'Jl.lll •D 6111)06 DIA" 61.1::11 GIMIO 1,151,IM 2A62Al6 
~ fll AlllllGHT CONTAl'ifllS NI( •»mt .1aD 17.121 m 2~ . . 56.191 17.al 
POulmYlMA . MESH. CHUEO. FllOUEN 00 SAl.1£0 NI( 2~1 

,,. Ml •llG :m • IZD 1.171 :m I, luo1KEVS OllESSEO. FRESH. CHl.lfO on fllOUN NI( ID.B 21.IZ •20 11.M •D •a f.D 21111 6:£» 

OArnv POOOUCIS 
., 
I 

~v PAESEAYEO. CONCENIAAl(O Oil SWEETENED NI( 3.*Am U7lM 1163A2 s.w~ 3.9WXll l,f3.tA2S ....... •a&7.711 64l1J:I 
Mill( COIHfA IHAN WHEY) l'OWOER on GMN\A.ES. c ...... on , ... I NI( 10~ Cl..ZJ97 ••.»> 50. 93.1.931 .. Lm.131 14.271.165 llall.197 MnlJee ~2ol$.611 ' Ml\.IC (OIHEA IHAN WI-EV NCCACAM) l'OWOER on GAN«AU. > U 'I. fAJ N1C 2>.l3U79 znum 31Dllf.lll 27.1»,l.14 101.1.121 16.612.234 21 .613211 . .14.973.6<'1 2lAl.!o&J 
DUO(lll'AI. INC\.UOING A/\W IUTlfA A/ll4VOllOUS Ml.IC FAT NI( 1019.221 1.-an 7:/J7,W9 1&»'1• 7,919.621 a..bf'J •.1m.1a 667U1S 9~.11• • o.m NI( •.MU" Ul6.U. 6A07.f)et U13M1 3.JD5~ UfS.319 l.ia.le:J Ul2.2 .. 7.$el,l6ol , 

F1$t4 /\NO FISH PflEPAllAllONS 

Al<:HCMES PnEP.AAEO Oil PAESEIMO llC 2M2 2.116 ,..,, 21 . . 2910 7.1 .. 
CUlll.Er&i AH) SQUO Pllf PAAEO OA PAESEA\lf O I IC 1,136~ 1.6MIA1.2 2~AIO 411941 1,199 ,.,.,,. 1416 'N.»1 IA922S3 
SA/lOINES PllfPAA(O 00 PAESEo'MO I'-( 10.a17nl 2•.ll•.111 29012.9'll •DCJJlll . I.I.JS 12•2.11• 
lur-&A FllOlf"I NC •.J31 l.Z50a:D . JA.11.611 J.297A90 ll~:a2 
l'-"!A Pn(PM(O Oil PAESEIMO NC 7JI• ~ I.JOI .1AI IUll :11.$11 1S.JJI 

ctllClllS MO CCU(Jll. l'nCP/\MllONS 

' !WlltY 1.tM.LCO NI( IOlllU "''AJ1 l,lllJ.llA 1,1.c>M 6'7.ll0.1 ,....,,1. l.1$4M1 115,10&035 
~ CUlO (JAi O> NC 11.x.:I .11.121 .c>.tt.O 43.114 17019 l1AIS '11729 41.511 ma» 
Cl'Ylol:JCO NC . 116.191 ».m ID 4liCl9 IUD .il,(.Q Jl.110 .oD6I 

OUlllJM """"' 
lol'M.LCO NI( . . . . . o.Qa.a 6251/lllf 
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• IMl'OllS OF SlUCHO A~C\IU\lllAl.AHO IUAHO PtOOUCTS: IMO TO IHI 

VQ.\JME 

C()t.MO()IY OUCIW'JIOH WT um ""' 
,. lllllJ ,., - ,. ,., ,. 

.E~S 
NC 3E ~·11 ~ 1111&'12 31.IG tl.lllt llMlll •R• Dlil6 

ltMONS ""'° LIMES FRESH GIC ... IUD 11.Z :z>all •Iii• ... 12."9 U/117 7.9117 L 

l£TT\JCE FRESH OA O«UD GIC ... &.>&> 3.1.»I 7•Jr.1 W.141 .... UD u.11 1~1 

tMNOAIW'l6 FRESH GIC .,, ea:o . . 71MID » l,IM "'° naa ... 
~ts 

NC 7~ I,,_ IJM ~Ill .. 7.'21 ...,. 21.13' 9.9'29 

~ OEIM>MIED OA EVAPORATED NC 6ill ~ •.121 el l,ICD 211 l,ICD m ·~· 
MUSl-«X>MS MEO NC I.Oil 3Jlll IAI •• .. IZD 1.m .. ., l.D 

Ml.SKlQOMS PflEPMED OR PAESEIMD NC "MIO IQJM lMZIJ 3i1M 7J7Z ...... NAii no l:i>a:» 

QNOl4 OEH'IOOAfED OP. EVAPORATED GIC 17}11 "5/M (l.l!6 1•:tll 12212 2l.3M ll.17t 1UCI 13100 t 
~..UCE 

MC 11}19 n.a :!Oil ... 363.lM ltAG llQO 1£1U211 m.eo. A.IC» 

OAANGES FAE SH GIC 211~ )11)}1) 331a1 276.a l.DiQ .,. aJM 12.012 3.1 ... 161 •• 
PAllSUV DEH'WOAATED OA EVAPORATED GIC :111 211 2D ... D • . . IJS7 t: 
PE.4C>€S IN~ NC 71.lll 7S211 m.ae 212.3SZ IS.IZI 121,:11• 7'1.111 l:D/111 113.DllS 

PENAl!S AOAST£D NC 1111.\ a - Ill 2D .,., IH ... 1.Q,361 6.'llJ!6 

Pf.AAS NoCJ Cl»ICH FRESH GIC •73AD 3116.9116 279.lC» Zia 2.m 3111 w• 2"'12 IJll.3116 

PEAS. CHCIC tGAll6AAlOS> OREO GIC ~.162 ~1.1• 366MO llld ADlllO .... , 7'9.1• 311.G .alMI 

PEAS. GtlE EN !lr4PAR!:D OR PAES(IMD NC Va> UJ) .•. , 16.G 1.131 1112 U» IOJl2 I0.19' 

l'lAS.GQEEN t~l OllEO NC 7162!0 l.»A.110 IAOt.123 2."10.Slt 111.531 :r.m.- 2.125.19' .. IDHlt •m.QQO 

PU'l'EA FllESH OR O«UD GIC •.991 2.4Q& 2216 12AJI 1.119 I~ al • -
POlAlO F\.AICES MC 111001 Zl.010 ~.w 119611 IMO J7.ZI) •1A11 to.912 'Z11 I .. ,. 

POlAIO Fl~ Oil MEAL NC 19.$olol nee •JeiZ •II• . ... tG ., ... ,. 91.923 

PO'AIOES DOM>RAIED OR EVAPORATED GIC l7JllJ 2ZM )I~ •OD 1'.IM 5.119 IUIO W.912 

P01A1Cit$ FAE SH MC . r.o :i.u11 3.311 . llJQS . 1$3,0il1 

Plll.NES OOED NC • ..m :M~I MIJ12 $&.tlOI . 1.14' 117.0 111A7• 1:6.111 

Plll.NtS IN~ NC 2Dl2 . 11}';11 15al s •All .0.21) 

SHO POIAlO(S NC 1Zl.ll2 l)llllJ> 8ZIO . . ID ~.1CD 11ml 

SOYOEANS (l AUSI) $.Al..IED Al«> FEllMENfED 
,.. "° •163 17..)19 7.l'll •• 7}61 7.311 12-m 19.1 .. 

Sf'C'UICH FAE SH OR O«.LED GIC ~.OI• IJl2 3M6 11,117 ~ 11&i 2211 IOXI II> ' 

IOMA10ES l'flEPAAED OR PRESEIMD 
,.. :m UZI um 1•2M 3.l:M Ml.191 .... Zlt.61 !16.917 

INAl.NUl'S HIESH OR OAIED. SHEi.LED OR NOT NC %l.7J1 um 2110 •• 32XI 217 5215 ... ~ )la.3 

WAIJ'jUl'S ROASTED 
,.. l.D10 1')01 """ 6J.)I . :II 107•. u:z 14.910 

l 

SUGAn. SUGAR Pll£PARATIONS ~HONEY , • CAMME\. ~.MEOIC»'W.GAACE NC •.In UID ~ 3.a1J 6211 1.ICI .. w S.111 2.QI.) 

CAAitoi.l(l ONA~ MEOICNM. NC 1111 1.116 •221 Ul6 1.a:I 3,0 2A1 1.991 9,931 

C EN llltf UG.-.. SIJGAA NC . . . . . :WtaltxD 

Calfolsm.P MU MOOftA FOR NNIT FEECIHG NC l90Jil6 .,.,m 160 161}31 3G&'l2 ..na •.szi 2'0.156 

GlUCX:S: CHEMC:.AUY ~ 
,.. m.74> 1.5.WAG 11•1.91• 3,922.121 1,1623)1 3A7•a7 127611J1 7.GJA» ''** 

Glu:alE CCMw'EACW. NC llnJ 5.3618'$ 6.219.$11 7.$7•:,Z •10.961 •PA19 &A07.177 1DbAIJf )'1Slloll 

tCHY AAllflCIAL 
,.. no1s 11118117 110.~ 117.lel 13.977 m 16}'16 ttl.D II.IC.I 

MMALHOHEV 
NC 2.96ol ~ :i&.a» :D.2116 (11)1 3iO Z.1!.3 1~ tllAM • 

RUINED SUGAA5 SOlD "" 123 f!ill 1.361 3ll 11112 111 eAll Z.973.211 26217fJZJ 

) 
corm. 1u.. COC.;)A HQ SACO 

NG.~(lOS G.'IOl.NO. 14 Ol.llC CONMNAS HC ., :lie 1,172 . 1011 .. 1.ltl 2ZI IM'J 

NCESCtDS ~. N IUJC CONTM'lEM HC :D3 »211 ..,,. 6lm 12.IXll 1'211 .. ,. 11.G 17AZJ 

__________________________ .. ._ ______________ ~----·--- --~ .... 
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IMf'O•U o• HUCllO AG .. Clll.1\llAL ANO H\AIEO P•ooucn: IHO TO It .. 

~ YOl\JME 

CCLWt4001Y rJf SCRPJIC»I I.NT IQ!D ""' . 
IQll ~ ,.. ,. ,. ,.. ,.. I 

Ol~ll F£AMENlt0 ll'JIAAGU UTEll 2'2Jll 12.0 1UM 1•fi •SD 2125 12MI ».a> :31.az . • TOW:CO ANO IOOM:CO MNIUFACl\AS 

ToeACCO MAN\.FACl\.flfS MANUFACTunn N< 3)&12 :11!6;16'2 ~U01 3'3A31 166011 -- 1•• 2:11.M Oa>.616' 
TOGllCCO. \.N.WUAC~O • A9US1E UNMANUFAC!uti0. ll£l'USE N< 13.936007 1Ull.'lCIS 12.1&6.2!6 13.156..)16 121.ZZZ 12.251111 17.nD;IGO lt.)17,911 21.91721'9 . 

HVES. SKINS ANO F\ll!CNS L ,, 
AEPlll.E NO AQUATIC ANIMl SICINS N< 190 .,16 716 Clll2 1.915 1.llJZ 3.125 1.m 321$ 
~ HIOES AN() SQIS N:U.tllNG PECCMV N< . . . l~OI• ··"' a.ta a.lat G.a:llrl Olll).J!q 

°'SEEDS N<> Olf.AGlllOUS RUT 

SESAME SEEDS FOllFOOO N< 613 I.ml 1Ull 9.210 16%12 '"" zaum 1!!6MI 161.1• f SESAME SEEDS NOT FOil FCOO N< um 4l!il . . . . . 10.Q ~!lO 

' SOVAOEANS EXCl.UOING f\.°""5 N<> M€MS N( 11.9311212 Zllto:I 31..0 .. 1 .. 3)~.116 • :ZZ."70JI a.ma. ,..., .... 2 .. lll0.191 

t~ ~F\.OW£1l SCEDS EXCl.UOING Fl.OUlS N¥:> M€MS N( 
~-- 2l.111 •lllJ nm :m.m ""* 136MIO 2'1611 223.2» 

NA lUlAL 11U01l(ll I 

' 
NAl\n"l RUOOCA N< 41.!laa 73.125 14111.S75 311.575 21161 7 )IXI llR.)17 61.MJ tum 
NAlUMl nuoncn lATEX NC 1.511 Z.15& IOA97 196..&» 17.1» 19.All WS> 36,IQ) 

3:1),l(M ' 

ccnc 1i1<>wooo 

~W\.OGS AN() \/£NEER lOGS NM ROUGH C\ICM 7JM.stio, 1a1.aeo . e.119 . 3.006 . 91.0Q •. ~to:I 

ltXTl.E F*RS • NAlUAAI. 

CO TI ON NC n136.129 3)..1!.lA)1 1•.23UJ2 21M7.816 16,1.S.112 2),961.197 C.OD . ..,,1)11~ ~7.722416 
COTIONVA/IN NC 753.0IM 1l!OA31 17~1 167}3) Z,OJ7l 2!0.211 973011 l.313A17 2~Dl9 
JUlt • O~A muu IAST Fe€RS RAW OR PAOCEs.1EO IUT NOT SPl.fil N< 2A91.915 3.212.l» 1JOl1.2'M 197629 l.al0.110 .. lbl) 1.299.IMS 499.17$' 

"' llAMIEVARN NC . . . . AJ&I 21.D 3«>21> llUl7 'l 
SlJ( NC 7.1» "' SIO 2JI) 1,921 725 1.199 • w121· 

~ . 
CllUOE ANIMAL • \ltGETA81.E MATSIW.S 

' ~lONSEEOS FOR PAOPAGAllON NC 1•.om 'DOM le 10.677 1..:llO :za IJ10 1.1~ !iM • ONON N«J CMMGE SEEDS FOCt~IWG MC 31.23> 311.<M7 KD.162 371A2 .,m.J 4llMO 3'.363 .. 017 M.57$ 
~AnAN SPl.ll NC 4018 •I.IC) 10&.766 1311)97 ~ ~ 6G..JQ 711.671 50:>.xtl 
SEAWEEDS • OllEO GI( 1.Yi.3 UlO 2.D l&.l Mrl )8 fl.Jal 162.166 Glt'1/ 
WATEIMElON SEEDS FOrl~IN; N< ~.5'11 16.0IS 1Cl14> 3'~1 •.613 IJWI 19.519 :N.Zn 'ROM 

ANIMlll.. OU ANO fAIS 

"GIClor ·-~ 
....... . '. ,J,IL' , 

................................................................................. ~~~--.... ~~~~~ ~ 
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IWOm Of SIUCD AGllCUtlUIAl AHO llU.ll:D PltOOUCTS: IMO JO ltN 

VALUE (fOe S'CXQ 

COl.MCOrt' 
OESCRIPJION 111111 "" 

,. ,., 
"" 

,., ,. ,. /QB L. lJ\1£ ANIMALS CHEA. Y FOR FOOO ... 
llOlllllE~ 

FOR IREEOWG • SCIENmc P\B'OSES I 11 161 . "' e2I ltx» l,Q 2 ... 
CHOCl:NS 

lM. c OR• 115g., FOR REDING 1.tn 2.1&1 2212 2.09 ~ 2.ZI 2JIM U» l.lll 
OtCICENS 

lM. > 115g., FOR l!AEEON» 11 11 ~ 1J s • )I bl .. 
f 

COCXSOR Nit llMl.E OtOCEN f0.1MEEOING 21 l . 7 I • • • G 
OUOS NO G.:fSE 

Ullf. cOA • 115g..FORMEEON; 3l 31 :0 C) ' . . 2~1 
GN.4E COCKS OR Nit~ 0t0cEN fOR COCK AGH1to1G 117 ICl 61 17 2 2 J • 31 ·' 
H:lnSES 

Ullf 'Z1I ~ m \Ill s .. I " ~ 

-~ 
S'tWE 

FOR IAEEOING A SCIENTFIC P\n'OSES 'Tll 7Z m IAl2 311 a IZ» I.I'-$ IJ.JI MEAf ANO MEAr PllEPAAAllOHS 

llilFNOVf.itil. 
SAi. TEO. IN BRINE. OAIEO OR SMOl<EO 

" • • .. I 2 16 l 
CHO.ENS ORES.sE6. FRESH. CHllfO OR FRO~ . . . • • tO ~ 
COAlllDll&F IN AIAll(;Hr COMAJNEi?S . ., • s I . . 2 s 
ouocs 

DAESSEO. FRESH. Cl«.UO OA FROZEN 7.1 JI • 151 ,, ... D 61 123 
Hi'M ANO SHOU.OEAS 

OOIEO. SM.IEO OR SMOICEO e 19 12 II 12 • la 9 
MEAfOF~~ 

FRESH. CHUEO 00 FROZEN. IONELHI 91m IUM Wb'ill 911«) l.W 21111 ua SOOIO 6.W 
~Al OF eow..E ANMlll$ 

MESH. OtUEO 00 FOOZEN. WlfH BONE IN e I.3M 2All 1.19'2 218 D .D lll m MEAr OF SHEEP ANO~rs 
FllESH. CHI.LEO Oil fAOlEN 3'11 3 216 212 6,) 112 IZI '19 Iii 

MfAf OF SWINE 
FAE5H • CHllfO OR FROZEN 

'" 7IM a Ml 161 :Ill :Ill RI 1.0 
~ 

W AIRllGHT CON'IAlNERS ICJ) 3 3 2 . IC 0 

I ~ . 
POul.111\'ll\/'fA 

FRESH. CHI.LEO. FROZEEN OR SAi. TEO 11 :)! 31 «I 12 z :)! 2l • ll.0EVS 
DaESSEO. FllESH, CHll.l£0 OR FROZEN • llr D tO 25 2> :0 :)! I• 

~ : 
OAAY POOOUCIS 

' 
W!iEY 

PACSEAVEO. CONCEN1RATEO 00 S'METENEO . 1"'8 2.0'Zl 2.ac.t 3'9 1.m1 2.CJID 2,,.. l.213 , MIUC (OIH(A 1HAH 'MEY> 
POWOEA OA GAANUUS cl.St. FAI 5'1.W •a '611/J1 nq 35.)Q 36212 2Jl'I ~ .. " 19 

MIU (01HEA fHAN 'MEY) ANO CREAM 
POWOEA OA GAANUl.ES. >I .St. FAf 3'1.1 .. :a2.o.& ~ IOJ72 11611 l'l!i01 MASI M~ WJ 

IUT1Ef6Al. INClUOING AAW IMTEA 
ANHVOAOUS MILK FAl ll.IJZl 10.SlS 17llll IJ.W 1J'2 1.crJ ,.,. 11.oi. 

a.II) 

o.&» 8J~ 7,9"19 4.!Xll lJll $:R'l 1~ lOmJ I.Ill FISH AHO FISH l'r<EPAAAll0"'5 

NCHOl.1ES 
PnEPAAEO OR PAESf:IMO l l 7 Z'9 . . • 12 

CuntEFISH AHO SQ..:> 
PllEPAAEO OR PflESEIMO q lbM 2..w t6l 161 $77 771 I.US SAAOINES 
PflEPAREO OR PflESEIMO 9.913 Zl.I" 29.tal 4CJU l ~ 

~ 
FROZEN 

ZJ ... . 2.24$ l.862 llJllQ . 

1 
n.NA 

PllEPAAEO OR PAES£1'MO ZI . . • 4 311 $11 1)1 
CCACAl.S AHO CEflEAL PnEPAAA!IOM 

IAAlEY UIMUEO )I 211 D '" I .. 161 113 7,Jll BEAN Clm (TJIHO) 
s JI w w s " 1 ., ,. CC'Q\IS[[O . • a .J 16 6 1 II & .... 
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VAl.l.E tF0e S'Cm> ' Ca.MClCln' Of!CR'rtON ,. ,., ,. ,., 
"" 

,. ,.. ,., ,. 
OUllJM YoMAJ l.fMJ.EO . . . . . . . lO 711 I 
°'4M A SEMCUIA R.QUa I.IOI 2.1119 WI 113' 21 1.8 ZDtl 2A6I itci 
FLOl.n OI MllllE M ., II 31 .. . :I • D 
F\OUQ OI \ME.Al A Sl'(U . ., IS • IJat um llZl2 413& 7,.,., 
~QGENC IOl'rooD l.u> 2.1(11 2..US 1112 llJf 711 1.1 .. 1.117 um 
W.CAAONI. SP~nL a.w:AAOH NOOCIJS " 291 1219 1a3 IOI lilO A ,.,,.. 1116 

. lNlllE tcOll'G ~ J&.117 cum 11/Jlll '/01'1 JI• ~ 9' am um 
Milil.f WHOUOA~ . 21.319 :M17l 316311' 3ZJl1Q »-* 17 ... 1 13.0 19)91 21cm 
MALI EXIAACT 1.61• un 3A11 2.IOt 1113 D 110t ~ 2.9e0 
MALI F\OUA ~ St 11 31 ~ . • I) l ... 
~(T ~ I 16 :II 12 I • " 12 » 
NOHGl.UIN:lUS Ila SO.t·MIUEO OA WHOU. V ..._110 • 12 . 10 I 11 %! ., 3611& 
OAIS I088lEO OA ROI.LEO a 173 " • 11 .. Sii - 1111 
OAIS ~o Mt ID 6111 610 2lo1 D 21' Z> :aa 
OIHCR 'MEA1 ll'fQ.UOING Sf'EU) 6 MES.H UtMWO 1.te:64 lSJ.171 1!11.t(ll • 1.)1.$19 mDll 1C6tM 129017 11.999 ll&2>' 
AC( ~UlttOUS • 12 t> 10 4.1Z2 no.a ia 12 » .... ~ 
90V\ll'M PASTE » 1 • I 7 l l • • wrArnOUA a 17..0 '111 , .. ... s ... 101' 1.176 •• 
UllON' . 1 l l . . • • IJ f: "°INICI ION' Cl 111 • m " 'lfl .. .,,, s 

'Vt Cl IAll.U N«l FAUii 

Al.MONOS fRCSH on Dlll(O. SH[U(O on NOT 16 7 z 11 I l • 12 :a 
AlMONOI AOASllD w • ll l . . " I • 
NF\($ FAE SH 2A17 2A2 2.3el lfl 11 • Cl ., ••••• 
ASPARAGUS OEIM>AAIEO on EVAPOMltO l II I " • 11 . 17 7 

ASPARAGUS PllCPNIED on Pfl(SUMO II 16 G II :I D :rl '11 161 

MMDOO srnou'IS M~PNl£0 oq PllC'SCIMD l .. Z1 ll • 1l 12 21 XI 

111'.AAS tACO> cuco lllZ :m 219 I'll .. " 21 .. 
OCANS (Wlllf) DIM'O 1'JJ Q Cl '°' "' ... ... Clll ~ 

llNtJ. "'40NCO ~(N Cit 't\U.OW) ()11(0 JI " . . . I» Ill> 1,.,.., 1.2'0 
11(11111($ fRlSll • 3· z n 1 II 7 • XI 

llllXCOJ rllC!JtOOOl.lfO 21 w 19 ., IS ., 'lf ., 10 

CN.ArlOM:A ffl£SH 00 CHWO 1 I 2 • • 1 , I 

Cn£11'1' FllESH 00 O«.l.EO 12 ' • 17 , 2 • 2 I 

ounu DMtlEO. GW:E on CTMTAWZEO ., • IO ~ 7 I 31 " .. I 
O~RlllU .. MINE OQ SJU'tfJR W~JEA .,. .JD . Iii Zll 2' D '/!fl .,, 

• Ct«llllES .. S'l'RUP '1 21 ~ $1 , ., . II IO 1$ • 

Cl-ESINllS FRESH Oil OOEO. SHfll.EO on NOT 1• (II 210 II . I . :m G 

~ PllEPAAEO OR PflfSEIMO • • II) Q 9' Ill ZI "' a , 
GNu: OEH'IOAAIEO OR EVN'OMrtO !I ll 72 Ill » • lO 217 .m 
GIW'E.uCE ' 11 II 119 I - " 17 ~ 

GIW'l:S OOEO .Ill 112 - •• 1:11 G • D 'tllJ 

GIW"l:S FRESH m Ill& m s , 1J • JI 2.171 

GAHNFEAJ FllOZEN ti 17 111 m 1l • .. ID Ill 

.WAS z 13 $ 9' • :D 31 ;o z 

.EUil;'; I 16 11 4$ 7 • 21 111 lQ 
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~Of SILlctm AGllCVlTl.'IM. ANO llllA11D PIODUC'fS: IMO TO IHI 

VAl.l.E (r()ll S'IXO> 

cor.MOCm" Ofscra>r.oN /QI) l'Jlll 111111 /QU ,.. 1111115 .. ,. Kl9 ' lEMONS NfO IMS FRESH '8 11 11 w s I ., 3 5 I 
l.ETIUCE FllESH OR 04l1EO 

., llZ sz D •• • 2 3 I 

Ml'U'CMNES FRESH 3 • . . 2S . l I 117 

w.~s 
11 • I • I " • » • 

~ DEH'l'O"'® OR EVAP"..JllATEL' • ,. 91 • 3) 3 :zz 13 21 

MISflOOMS OAEO I) w 2 3) 3 • 7 :a 71 

~ Nl€PAAED 00 PA£SEl'MO 32 ,. e SI I 15 51 II •II 

ONCNS OEH'ft>llMEO OR EVAPORATED "' \II m 119 32 ~ 131 113 ~ 

QMNGf..ucE • \II m 117 51 D Ill 3elZ ::JI 

CAANG6 FRESH I) w. u e 5 7 17 1 1"71 
l 

PAllSl.EY OEHYOOATm OR EVAPORATED . 1 . 1 I I 2 . ' 
,, 

PEAOES lolSV!l\JP z '11 .. • 7 "' 3e 2!R m 

PEAMJTS ROASTED • 1 ' . . l ~ :II 15 

PfMS NC CUNCn FRESH 113 112 '2 10 2 3 ' 2 :llll 

PEAS. CHCIC (GAAMHZ05) OREO 751 . .., 3'1 :DI 11 1" ::I'll 173 ZI 

l'Qd.GllffN PREPARED OR PAESERllED 3 3 2 IQ . 1 1 5 6 t 
PfAS. GRUN (OCHMO) OREO 'S G ., ID 7SI 6lU IPZ Ill ~ 

P{l'f'm FRESH OR 04l1EO • • 7 'II 2 3 . . I 

POTATO F\AK£S SI 32 m • ZI z 21 II m .~ 

POTATO Fl~ OR ME.'ll. 
11 ., 31 29 . i . 31 10 f 

POTATOES OEIM>RAT'B> OR EVAPORATED 19 :I SJ • 3 1 . 5 IS 

POTATOES FR£SH . 31 5 . a . lJ 

~ CAEO 2 ., 17 19 . 1 ~ 'Z) 63 

m.NES t15¥R\JI 2 . 5 6 . . 3 21 

SEEO POTATOES 
Cl 9 29 . . I) :II 

SO'l1!ENG (TAUS) SAi.TB> NfD FtlMNTEO . 2 5 3 5 • 3 • 7 

!J'f\W:H FllESH Oil CHll.ED 7 u 6 11 I 2 2 I I 

TOMATOES PllEPAAEO Oil PAESEIMD 1 1 • • 2 CD S6 11 :J 

WALMITS FllESH OR OREO, SHELLED OR NOT '6 2 21 !l 8 1 • 2J "' 
WAI.NUTS ROASTED 5 • 10 3 . . 3 2 9 

SUGAR. SUGAA PREPAAA110NS N«l HONEY 

c~ ~.MEOIOtW.GAAOE 6 ~ 3 • 9 3 • 9 6 

CAAM<a OMA Ml<N MEDIC....._ • • • 7 • • ., 9 " 
CEN1111FVGAL 3JGAA . . . . . . s.:m 

CCllNsm.f' MU< MOOIFER FOR NNIT FtEOtlG l'IS YI 115 73 16il 219 3 lZ t 

GlUC'OE CHEMCMLV NlE Cl3 M1 lCl1 
,. 15.1 l'&l 1.G 11!'2 l.'irll 

GlUCCEE 
.. 

COMt.'EllCW. • 1.566 1A15 1A15 D .. ~ a 511 ' 
KNV AAflFICIAL '° 111 p;e 116 19 1 !II "' Ol 

NAMW.HONEV 
5 12 3) 21 3 . 13 7 11. • AErMO SUGARS 90UO 3 • • I I . :zz !A.\S SZZ> 

ccmt. TEA. COCOA NC !FICES 

ANISEEDS 
GllCUC>. r. llW( CONTllH:llS . I 2 . 3 I I . .. 

Nf/51. SEEOS l.NQllOJllO. N IWC COMl\Nfla u JI 12 6 • • • ' 1 
J 

, 

'' 



T ..,,_ . . ..... ·- - ·-·· ..; - .1. • ............ :--·- .......... ·-x·i·-· t 

:f I· , 

f 

~ 
IMl'OlfS OF SlLICnD AGllCUUUIAL ANO H\AnD HOOUCTS: ltlO TO It .. 

I 
VALUE <J0e '1ml 

COA.MOOllY OE SC RIP DOH Km '"' 
,. ,., ,.. .. ,. ,. ,. 

OTHER fEIMNIEO lltVliAAGU 3Z M 13 IS s 2 16 71 17 
L 

108ACCO ~ T08ACCO MNA.FACl\RS ,, 
l~CO~ACIUIES MAM.fACl\lnH un 2.G Mm ... , 28 ,,.., 2AG 2M •an 
106'CCO. \H.IW'U'ACl\IAEO & A&UIE UNMN«.fACTUlEO. REfUSE :IUlll :111.162 llRATI a.iJ61 a. ... 8',161 6Ml1 fl.9'21 71.9112 

HOU. $IONS N40 FUllCN 

f llEPIU AND ACIUA11C ANMAl. SICINI I IOI 17 21 ::Iii • " 2'> :» 
SV*IE HOES N-IO SKM . . . IM "' • 1tl m lll!6 ,, 

Ol. SEEOS ND Ol.EAGIQJS FIUJ -~ I SESAME SEEDS FOAllOOO I 7 s 7 s 2Z " ZI 7J f 
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CBAP. V LOCATIOE A1ID SITB 

As you can see from the enclosed maps, the building 

has already been identified. 

1. Location 

The factory will be located within the General 

Milling Corporation Complex in Mactan Island, 

Province of Cebu. The complex is extended on 14 ha 

which includes several operational plants. 

2. Existing Access 

There is an access road to the complex (Quezon 

Blvd) and a wharf where all goods transported by 

sea can be landed. 

The complex has a developed road network. 

3. Existing services 

Water and electricity are available on the complex. 

In addition there are generators, good water tanks, 

a laboratory, and maintenance facilities for the 

electrical and mechanical sectors . 
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CBAP. VI PR<>.n:CT BHGIRBB2DfG 

VI.l Selected technologies and Process Flo~ 

VI.1.1 Alternative 

weaning food 

technologies for precooked 

There are two alternatives for PWF, cirum drying and 

extrusion cooking both are used commercially for 

weaning food production. Both are equally effective 

in producing products of adequate quality although 

difficulties have been experienced with drum 

drying, particularly at the pre-heating stage. In 

the production of baby foods, it is very important 

to gelatinize the starchy components of the cereal 

base material, otherwise they provoke digestive 

problems such as diarrhoea among the infants who 

will consume them. The term "gelatinization of 

starch" indicates the process, whereby starch in 

granular and paracrystalline structure swells and 

transforms in a continuous amorphous phase in the 

presence of heat and water. 

The principal propertie!.; of these types of product 

include: 

!.absence of birifringenc'9 in singular 

starch granules; 

2. rapid and hic1h reydratation capacity when mixed 

with cold water or milk. 

3.high cold pa~te viscosity and low hot paste 

viscosity; 

4.higher susceptibility to enzymatic digestion, and 

therefore, improved digestibility. 
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Cooking extrusion is regarded as the best route 

since it is a versatile process and can be used 

for the product diversification, eg for 

manufacture of breakfast cereals, snacks and 

rusks, as we'll explain in the next paragraph. 

VI. l. 2 Alternative te 

cereals. 

'gies for inf ant shaped 

The most common technology used for the production 

of shaped breakfast cereals is cooking-extrusion, 

applied in this field with two different 

philosophies, leading to direct expanded breakfast 

cereals or to pellets breakfast cereals to be 

expanded by hvt-air toasting. 

The first one is characterized by a single step of 

extrusion, made 

natural expansion 

pressure between 

ambient. 

by "high-shear" extruders and 

due to the differential of 

the barrel and the external 

The second one is made by ~wo steps of extrusion, 

through "low-shear" extruders and following drying 

and toasting stages. 

VI.1.3 Drum drying 

Drum drying is the most commonly used technology 

for pregelatinized :lours and starches and produced 

according to the following sequence of operations: 

!.Metering of the powdered raw materials and water 

into a mixing tank or sometimes a cooking kettle. 

Solid content may be as high as 44% in the paste; 
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2. continuous mixing of the L19redients in order to 

obtain a homogeneous slurry; 

3.spreading of the slurry in a thin film onto the 

external surf ace of a roll or a pair of rolls 

internally heated by steam at a pressure of up 

to 10 bars; 

4.scraping of the dried film to obtain the product 

in the flake form; 

S.grinding of the dry flakes to the required 

particle size. 

The process is simple and straightforward in 

theory, but it becomes unpredictable and difficult 

to obtain a product with constant quality in 

practice. Disuniformity of the film thickness and 

its distribution on the roll surface could easily 

result in an inconsistency in product quality. 

A slight roll elastic deformation can modify the 

uniformity of distribution, however increasing the 

wall thickness to off-set deformation is not 

profitable due to the reduction of the ~verall heat 

Lrdnsfer coefticient as well as an increase in the 

energy cost. 

Furthermore, the knives or scrapers are subject to 

wear and must be resharped from time to time and 

carefully set to scrape the rolls without leaving a 

dry solid residue. Moreover, maintenance becomes 

heavy and expensive particularly when the r~lls 

have to be rectified. 

Energy costs must be also taken into consideration 

since the fed slurries are normally reported to 

include only about 44% solids. This me,ns that 

drying to an assumed moisture content of 8% 

involves the evaporation of lkg of water per kg of 

product. 
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VI.1.4 Extrusion-cooking 

a)High-shear cooking-extrusion 

This process has the disadvantage of a higher 

mechanical sltear which could damage the molecular 

structure of starch been the material processed at 

low moisture and high screw speed. These processing 

~onditions stress the original structure much more 

than the ones applied in low shear extruders giving 

as result a lower viscosity in cold paste 

dispersions due to an increase of cold water 

solubles and the decrease of water-holding capacity 

for PWF, and a lower bulk-density with a worse milk 

resistance for shaped breakfast cereals. 

Process characteristics are the following: 

!)continuous metering of flours or starches and 

water directly in the extruder barrel; solids 

content is about 80-88%; 

2)starch gelatinization (and partial 

dextrinization) along the extruder barrel; being 

the screw speed around 300 R.P.M. also wear 

becomes an important factor; 

3)direct expansion of the product out of the die 

and immediate cutting; 

4)grindi~g of the pieces into fine flours for PWF 

production, or flavouring in a drum for shaped 

breakfast cereals. 
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b}Low shear extrusion-cooking 

Low shear extrusion-cooking technology, due to the 

versatility of extruders in handling a wide variety 

of raw materials capable of producing a myriad of 

products, with maximum cost effectiveness, aave 

been among the first choice of producers aiming to 

satisfy this need for raw material transformation. 

Extrusion cooking has long been considered the best 

alternative to drum-drying due to the advantages 

already mentioned. The process for the 

pregelatinisation of starches basically includes 

the following steps: 

l.Ct'Jntinuous metering of flours or starches and 

water into the mixing trough of the extruder. 

Solids content may be as high as 60-70%; 

2. starch gelatinisation along the extruder barrel 

in very "~ild" condition~, with a screw speed of 

80-100 R.P.M.; 

3.cutting of the extrudates into strips to increase 

surface/volume ratio; 

4.drying of the extrudates to the required moisture 

content; 

5 .grinding of the dry extrudates to the required 

particle size. 

Fig. 1 and 2 illustrates a continuous processing 

flow diagram for the production of pregelatinized 

flours/starches by extrusion cooking. 

The process is continuous and can be reliably 

controlled from an electric control panel at every 

stage keeping the process parameters within a pre-

set range without any need for mechanical 

adjust1uent. 
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Energy costs are relatively lower since the feed 

includes up to 70% solids which means that drying 

to a final moisture content of about 12% would 

involve the evaporation of only about 0. 367kg of 
water per kg of product . 

The l~w shear extrusion-cooking technology has been 

successfully applied to the production of food 

items such as pasta goods, pellet snacks, reformed 

chips, laminated snac~s. and breakfast cereals. 

Particularly, in the application of the low ~hear 

extrusion-cooking for shaped breakfast cereals, the 
process scheme is the following: 

1) continuous metering of flours or starches and 
water, with a solid content of 65-70%; 

2) "mild" geV..ttinization of the starch through the 
cooker-extruder; 

3)transfer of the gelatinized product to a former
extruder; 

4)cutting of the well-shaped product out of a die; 

5)pre-drying and drying to a final moisture content 
of about 10%; 

6)expansion of the pellets in a hot-air oven. 

The so obtained breakfast cer~als are characterized 

by a very well refined shape, a porous crunchy 

texture and a rather low bulk density. The 
retention of crispiness in milk is quite good. 

- 81 -

-



.... 

~- ' 

-~ 

J 

.I I 

- _. ___ _ ... ~ . '~---- •---
. -~ 

VI.1.5 PAVAN MAPIMPIANTI Experience 

Pavan Mapimpianti, with its new ~eneration of 

single screw extruders has realised projects in 

many parts of the world, with the aim of utilising 

locally available raw materials and at the same 

time producing highly competitive as well as 
nutritionally balanced products. 

An example of this is the joint project between the 

Istituto Nazionale della Nutrizione (Italy) and the 

Escuela Politecnica del Litoral, Guayaquil 

(Ecuador), involving the production and 

transformation of banana flour and subsequent 

extrusion of the composite flour mixture to produce 

snack foods, pasta products, and instant flours for 

infant food using a Pavan Mapimpianti extruder. 

Other examples are the baby food plants installed 

in Nigeria and China utilising local corn, rice and 

soybean flour as the main ingredients. Soybean 

flours as a protein source are particularly 

important in case of lactose intolerance. 
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VI.2. Choice motivition 

Thanks to what said in the previous paragraphes, 
D:.~r:an u~W"'\; "'"'; :ir.n+...; •h" - - · -·· ··-r--r--··-- ---

ideal partner for developing the project under 

study. 

As a matter of fact following points came out: 

great versatility of low shear extruders; 

- lower investment costs in machinery and equipmnet 

as well as auxiliary plants in comparison with 

other production systems C drum-drying based 
line); 

lower operational costs in comparison with Cl.rum 
drying technology; 

- lower maintenance requirements; 

- good preservation of the nutritional values in 

the final products; 

- high process sanitation; 

- good quality of the finished products; 

- perfect shape of the cereals; 

- great experience of Pavan Mapimpianti in this 

specific sector. 

VI.2.1 Technical 

extruder 

characteristics of the "G" 

The Pavan Mapimpianti new generation single screw 

cooker extruder has been designed to take into 

consideration the requirements of cereal flours and 

starches, that is to say, careful and even 

moisturizing/conditioning along with th~ mechanical 

over-stressing of swollen starch granules during 

extrusion. 
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In the standard extruder configuration, the 

moisturised dough rests in the mixing vessel as 

long as it is required for the water to diffuse 
... 

W•LU t.ut:= i:iour/siarch ana ~o start tne 

swelling process of the starch granules. At the 

vessel outlet, the dough falls into an opening over 

a variable speed forced-feeding screw placed at a 

right angle with th~ main screw, making it possible 

for the operator to vary the capacity, while 

keeping the speed of the main screw and residence 

times. 

The main screw is housed inside a multiple staged, 

independently thermoregulated fluted barrel. It can 

have different profiles, that is monostage with a 

conical cone and constant flig11ts or multistages 

with a conical or cylindrical cone with 

differentiated screw profilgs, depending on the 

intensity of treatment required by the process. 

These modular stages can be assembled on the screw 

shaft in various combinations. At their ends 

restriction rings are supplied in two halves for 

easier replacement. 

This special feature reduces the screw wear which 

in this case affects only small elements that can 

be periodically replaced at low cost . 

VI.2.3.0perating parameters 

During the operation, the G cooker extruder 

operated mainly in the field of the so called low 

internal shear, that is, with the screw speed range 

between 80 and lOOrpm, and moisture content (M) 

from 30-40% depending on the type of raw material 

being processed. 
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In this case, both the relatively higher moisture 

content and lower screw rotational speed keep the 

Shear Stress imparted On the dough at: ) OW v;a} I_!~~_ 

The temperature profile for each raw material can 

be set to optimum values obtained from previous 

tests by following the extent starch gelatinisation 

of the extrudates by both microscopic and 
spectrophotometric analysis. 

The temperature profile along the barrel can be 

carefully controlled and the heat generation by 

internal shear is lower than in high shear 

extruders. Furthermore, at each stage it i~ 

possible to introduce or remove heat by conduction 

through a jacketed barrel. Each jacket compries 

beth electrical heating resistances and a water 
cooling circuit. 

VI.2.4 Results obtained on various raw matP.rials 

Fig. 3 illustrates 

different starches 

pregelatinized state. 

Fig 4 illustrates 

behaviour: 

the viscosity behaviour of 

both in their crude and 

the following viscosity 

- pregelatinised corn starch by extrusion-cooking 
and drum drying. 

Apart from these starches, production tests using a 

wide range of flours such as sorghum, millet, rice

soy, banana and cassava were also conducted 

obtaining good results as shown in Fig. 5. 
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Microbial destruction as well as the deactivation 

of antinutritional factors such as urease and 
t:rvn!';i n ;nTr~~·.;,..~·-~ -----.: _, , .. -··. -- __ "='____ ~..,~ .......... ~ ..... z 

with mixtures containing soybean flours , with the 

results illustrated. 

Table 1: microbial destruction 

Table 2: anti nutritional enz~"'ll'e deactivation. 

The nutritional aspect, particularly the amino acid 

profile modifications and available lysine were 

also analysed which gave very acceptable results as 

illustrated below. 

Table 3: Amino acid profile. 

A baby food industrially produced with the 

indicated equipment with a formulation based on 

mai7e-rice-soy-bean flour was extruded for the 

pregelatinization and subsequently mixed with 

sugar, milk powder, oil, minerals and vitamins was 

tested with albino rats for the in-vivo analysis 

with results illustrated in tables 4,5 and 6. 

In addition to the discussed use for starches and 

flours precooking, the G extruder is used as basic 

equipment also for production of snack food, 

breakfast cereals, and non traditional pasta 

products, utilising locally grown and available raw 

materials and respecting the norms for this type of 

products from a hygienic and nutritional point of 

view. The wide possibilities this technology offer 

will help industrialized and developing countries 

to satisfy their needs and contribute to solve some 

of their feeding problems. 
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VI. 3 Process flow description 

AJ Precooked Weaning Food (PWF) 

The production process can be divided into 2 

parties. The first concerns the transformation of 
crude flours into precooked ones, while the second 
foresees the addition of other ingredients such as 
powder milk, sugar, vitamins, flavours. 

The first steps utilizes cereals flours, eventually 
with the addition of leguminoses flours to increase 

the proteic content. The dried raw materials are 

mixed in a FM mixer and then fed in a continuous 
and automatic way to the gelatinizer extruder . At 

the extruder inlet the blend is dosed in a prefixed 

proportion with the required water quantity for the 
dough making. 

The dough making phase grants an appropriate flour 

imbibiticn for the obtaining of a perfect cooking. 

The cooking is made through the heat generated by 

the friction of the product compressed by the screw 
and by the one given by the cylinder's jackets. 

A special heated head at the end of the cylinder 

allows the extrusion of the expanded and soft 

product in continuous strips which are cut into 

little pieces by a cutter situated at a certain 
distance from the head. 

The product is then conveyed to the dryer section 

where it is dried in hot air at about 250-C for a 

brief period, in order to maintain the microporous 
structure obtained by the extrusion. 

After cooling the product is ground till reaching a 

granulometry of about 400 and then stored in 

silos, as to be ready for the second phase. 
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The seco~d process step is made with a first batch 

weighing, followed by a mixing steps during which 

rur~ner iiquia componen~s can De aaaea loii, 

vitamins, etc.}. 

The powder milk and the precooked flour are dosed 

directly by the storage bins. The sugar is instead 

ground immediately before mixing and stirred 

continuously during the dosing phase. 

Packaging is made with screw volumetric dosers 

which dose the product inside the forming tube of 

the vertical packaging machine for thermosealable 

film. 

B} Shaped cereals 

The dried raw materials, cereals flours like rice, 

wheat, oat and buckwbeat, are mixed according to 

the required quantities with sugar, salt and malt 

extract, in the FM mixer, from where they are 

continuously fed in the gelatinizer extruder. 

At the extruder inlet they are dosed in a prefixed 

proportion with the required water quantity for the 

dough . 

The dough making phase allows water absorption by 

the flours to obtain a more homogenous cooking. 

Cooking is made during conveying in the screw 

extruder thanks to the heat generated by the 

product friction between screw and cylinder and 

cylinder jackets heating. 

The low rotation speed of the cooking screw and the 

homogenous water distribution in the dough grant a 

cooking without excessive damages to the starch, 

guaranty for a better organoleptique quality of the 

finished product. 
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The cooked dough is fed in form of little chops at 

the F extruder where it is cooled with air and 

recompressed to be shaped . 

The final figure is obtained thanks to a die that 

can be easily substituted, allowing in this way a 

good variety of products. 

The cutting of the product is made directly on the 

die surface. 

After forming the product, solid and compact, is 

dried in two following phases under moisture and 

temperature conditions controlled till at a 

moisture level of 10-11%. 

At the dryer outlet the product can be stored also 

for long periods, thanks to its firmness. 

The final aspect to the product is given by the 

expansion and toasting phase. 

During a brief transportation in an air current at 

high temperature, the water contained in the 

product instantly evaporates, causing an expansion 

of the product which becomes in this way light and 

crumbly. 

The regulation of the residence time 

temperature gives 

toasted taste . 

to 

VI.4 Production plant 

the product the 

at high 

typical 

Following the processes description and taking into 

consideration all the unit operations involved in 

both processes, a scheme of production plant can be 

released.(see tab. 7). 
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From this scheme it is evident that most part of 
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suggesting that the production plant 

single one and organized in sections 

operate s~parately. 

can be a 

that can 

VI-5 Production organization and plant capacity 

The main variations that will influence the 

production timing of all the plant depend on the 

number of shifts worked in the baby food blending 

and packaging section. 

From the results of market analysis and considering 

the possible future market demands a plant based on 

an extruder cooking section that can produce up to 

350 kg/h of precooked flours and up to 500 kg/h of 

cooked dough for shaped cereals will be considered 

in this production organization. 

Assuming one shift for baby foods blending and 

packaging, the production of precooked flours is 

run for 4 days, with 3 shifts/day . 

Packaging is to be continued for the followings 9 

days. This hypothesis of production organization 

gives an utilization of the first part of the line 

at 30% while the packaging section should work for 

all the time. 

With this hypothesis the annual production of 

precooked weaning foods (280 days) will be of 1050 

tons, while the one for shaped cereals will be of 

1780 tons. 

In consideration of the flexibility of the plant 

and equipment, it is possible to organize 

production according to multivarious hypothesis. 
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For example, if we assume 2 shifts for baby foods 

packaging, allowing production for 8 days before 

getting the storage bins full and successively 

continuing to packing for other 4 days . 

It results that the cooking line for baby foods is 

utilized for about 63\. 

With this hypothesis the annual production of PWF 

will be of 2100 tons, while the one for shaped 

cereals will be of 810 tons. 

Considering the operational time for precooked 

flours production divided in equal portion between 

PWFl and PWF2 the total output per year will be 

around 1050 tons (considering one shift for 

packaging) divided in 520 tons for PWFl and 530 

tons of PWF2. 

The total production of shaped cereals will be 1780 

tons divided into 890 tons of "Multicereal" type 

and 890 tons of "High protein" type. 

Obviously this is one hypothesis of time shearing 

for production. Other solutions are possible (e.g. 

changing the ratio between PWFl and PWF2) this will 

cause slight changes in the total annual output . 

Calculations for annual outputs have been made as 

follows: 

- All days for three shifts have been calculated 

for 23 hours operation. 

- All days for one shift operation have been 

calculated for 7 hours effective operation. 

- Total labour day has been calculated 280 days per 

year. 
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Mass balance 

For the requirements of main raw materials 

considered in the chapter "Raw materials and input" 

the following calculation scheme have been used: 

Raw materials = (production required)x(difference 

in moisture content between raw 

materials and finished product) x 

0.95 (efficiency factor during 

operation). 

-----------------------------------------------------
Raw materials utilized per product unity (ton) 

---------------------------------------------------
PWFl: Rice 725 kg 

Skimmed Milk powder 200 kg 
Sugar 150 kg 
Vitamins 0.42 kg 
Iron 0.09 kg 
Calcium 4 kg 

PWF2: Rice 264 kg 
Maize 528 kg 
Soy 332 kg 
Oi 150 kg 
Sugar 100 kg 
Vitamins 0.42 kg 
Iron 0.09 kg 
Calcium 4 kg 
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Wheat 320 kg 
Rice 180 kg 
Cocoa 30 kg 
Sugar 80 kg 
Salt 20 kg 
Vitamins 0.42 kg 
Iron 0.09 kg 
Calcium 4 kg 

MSC: 

Rice 610 kg 
Soy 320 kg 
Sugar 80 kg 
Malt 20 kg 
Salt 20 kg 
Vitamins 0.42 kg 
Iron 0.09 kg 
Calcium 4 kg 

The packaging materials needed for both type:-: of 

products are similar: polypropilene bags intcoduced 
in printed carton boxes. 

The quantity of packaging material needed for one 
ton of product are approx: 

polypropilene film 

printed carton boxes 

corrugated carton boxes 
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VI. 7 

The requirements for this aspect of the project has 

been based on considerations of the existing plant 

operations at GMC. 

Running the equipment at full capacity ( 3 shifts) 

the plant will need at least four skilled 

technicians to cover all mechanical maintenance 

requirements. 

The nuillber of 4 technicians as above indicated has 

beer. calculated to cover also rest periods, 

holidays, sickness and weekends. 

The skills needed in addition 

maintenance will be instrument, 

electric cover. 

to mechanical 

control and 

All technicians will require their own personal 

tool kit and some shared tools. 

In the workshop at least the following should be 

installed: 

- Centre lathe 

- Turret milling machine 

Bench/pedestal drill 

- off hand pedestal 

- pipe threading machine 

- workbenches 

welding equipment. 

Note: on considerations of the existing activities 

at GMC, all the above mentioned tools and 

instruments are already available at site. 
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VI.8 Ancillary equipment 

For the proper execution of the factory operations 
it will require the following equipment: 
- n.3 manual fork lifts (pallet· 

- n.l automatic elevator trolley 
- n.l vacuum cleaner 

n.l water Jet cleaner 

- n.l die washer 

- set of metal shelves for pallets 

VI.9 Auxiliary plants 

For the proper running of the producLion plant, it 

will require the following plants: 
- n.l industrial water refrigeration group 
- n.l ;ot air exhaustion system 

n.l air compression group 

- set of materials for electric, 

pneumatic connections among 

composing the production line. 

hydraulic, and 

the machines 

Technical requirements and specifications 

detailed in the attached list of equipment. 

VI.10 Plant layout 

are 

Being GMC a milling company, the supply and 

handling of raw materials to the production plant 

has not been considered as a major issue for this 

study. Therefore, the raw materials storage room 

has been given a reduced space, compared to 
standard layout requirements. 
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However, the policy adopted for the elaboration of 
~ 
' the layout is the generally accepted one of 

! straight line processing, inevitably compromised at 

t some points but adhered to as much as possible. 

• This concept simply involves bringing all the raw 

materials in at one end of the plant and taking all 

the product out at the other end. 

. ~ 
J 

I • r . 

The major compromise in this instance is the final 

mixing stage in the production of PWF, which 

requires a separate room, on account of hygienic 

pro=edures and sanitation. 

Other layout concepts are, of course, possible but 

the one suggested here is believed to give the 

tidiest arrangement and to be the most flexible in 

consideration of the two different types of 

products to be manufactured and in case of f ut~re 

additinns or extensions of the plant object of this 
study. 

The general arrangemeat of the factory is shown in 
the diagrams. 

The factory is already existing and is part of GMC 
operation area . 

Note: the description of the characteristics of 

process building, administration offices and 

other departments is being detailed 

according to the specifications of the 

already existing structures at GMC site 

(i.e. workshop and spare parts stores, 

canteen, and other buildings). 

On the basis of the information and data 

receiv~d, no external works are required. 
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VI.11 Considerations 

characteristics 

on the building 

We have taken into consideration a raw materials 

hangling system where it is foreseen the raw 

materials manual feeding of flours by a feeding 
cell. 

The following must be provided for: 

- raw material storage room 

- finished product storage room 

- additional ingredients room 

hygienic and sanitary personnel services 

- general services structures (offices, workshop, 
etc.) 

The production areas will have to adapt the 

following safety systems: 

insulated premises with restricted admittance 

(only for production personnel) and previous 

passage in the dressing-rooms equipped with wash

basins, showers and personal cleaning systems. 

- All rooms must be conditioned 

- Personnel passing from the dressing to the 

production room, will have to go through a 

decantation zone. If this is not possible, it 

must be foreseen a double automatic closing door 
system. 

- The joining angle between the wall and the floor 

will have to be rounded. Furthermore the floor 

must be even as much as possible without cracks 

where dust or dirt could deposit. 

- The walls will have to be pain·.:ed with washable 

and anti-mould paintings. 

- 97 -

-



""4 

-~ 

' 

I 

" ,, 
• 

·~ 
J 
'. 

·' i 

' 

·~--. _, __ -- - -- - ·.. --_ .... __ ,.. 

All external openings will be closed with meshes 

in or:ier to avoid mouses, birds, insects, etc., 
entering. 

Other recommendations for the quality and hygienic 

product as follows: 

a)Areas. 

Areas in proximity of the food factory must not 

present situations that can in anyway cause 

products contamination, in particular: 

l)Mis-put tools, wastes, garbage, discored 

materials, offshoot or uncultivated grass, nearby 

the buildings and structure; the above mentioned 

can become attraction element, reproduction site 

and refuge for rodents, insects and other 
parassites. 

2)Roads, squares and parking lots too dusty which 

can be a contamination source in the areas where 

food products are exposed 

3)Areas with inadequate 

contribute to the food 

infiltration or dirt, 

constituting the ideal 

drain; all this can 

items contamination by 

besides to being 

site for insects and 
mycrorganisms reproduction. 

- 98 -



.... . 
-~ 
t 

I 
• 

~ .. : 

·~ 

I ' 't 

·' j 

I ' ,- . 

.. • 

·~·-··----- - --· -- - - .. -- -· - ~ 

b)Plant, design and building 

Premises and str~ctures must be designed and 

built in order to simplify maintenance and 

sanitary operations. Plants must: 

!)have enough space for the collocation and 

utilization of the equipment and materials 

required by sanitary operations. Floors, walls 

and ceilings must be easy to clean, they must be 

kept clean and in good maintanance conditions. 

Pipings and tubes must not be suspended over the 

production areas to avoid that drops or condense 

might contaminate the food products, raw 

materials or those surfaces in contact with the 

product. 

Passages and spaces among the 

between equipment and walls, 

equipment, 

rnust not 

or 

be 

obstructed but have sufficient space so that the 

personnel can perform its task without 

contaminating products or surfaces ~ith their 

clothings or by direct contact. 

2)Foresee a distinct separation or adequate 

collocation of those ope.rations which can cause 

food products contamination by mycrorganisms, 

chemical substances, or other external and 

undesirable materials. 

3)Dispose of an adequate lightening on wash-basins, 

dressing-rooms, toilets, where products or food 

ingredients a=e analysed, worked or stored, where 

cleaning of tools and various devices is made. 
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As for lamps, electric systems, skylights or 

other glass objects is concerned, suspended over 

the food products exposed in any working phase, 

it must be used safety models or foresee an 

adequate protection in order tc prevent product 

contamination in case of breakings. 

4)Dispose of an adequate ventilation with 
shrewdness in order to reduce odours, fumes and 

vapors (included water vapor) in the areas where 

the product can be contamined. 

Ventilation must not contribute to the product 

contamination by contaminant agents transported 
by air 

5) Where necessary, to have efficient protections 

against animals, in particular birds, rodents and 

insects. 

VI.12 Chemical-technological laboratory 

The chemical-technological laboratory is of the 

utmost importance for a company whose objectives 

are production quality and improvements of the 

technogical-scientific knowledge. 

This laboratory will have the following functions: 

- raw materials quality control 

- process control 

- finished product quality control 

- process optimization 

- new processes/products development 

- base research, with particular attention to the 

nutritional aspects. 
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The functions of the laboratory as above listed 

will contribut to the products development and 

identification in order to meet the target market 

requirements and to establish a technological know 

how and scientific knowledge, which are important 

for the company's development and growth. 

VI.12.1 Raw materials gualitv control 

From this operation depends the standard quality of 

the finished product, and this is the reason why 

this activity is considered the basic one for the 

production activity. 

Apart from the specific analysis described here 

below, the raw materials system gives the 

specif icat~.ons of all the raw materials that must 

be met with by the various suppliers. 
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The following and 

generally recommended 

control: 

Type of analysis 

- moisture 

- granularity 

- structure and 

impurities 

- protein 

- fats 

- ashes 

specific 

for this 
instruments are 

type of quality 

Equipment/instruments 

moisture scale 

vibrating sifter 

mycroscope(with po

larized light) 

KJELDHAL 

SOXHLET 

muff le 
- mycrobiological purity laminar flow, hood 

- rheology 

- viscosity 

stomacher,autoclave, 

plates and cultivation 

soils 

Brabender 

viscoamilograph 

viscosimetre 

The equipment will be completed with a thermostatic 

bath, a technical and an analytic scale, a 
centrifuge and a stove. 
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VI.12.2Process control 

It is recommended to control all the parameters 

with hourly frequency . 

Generally, the indicators located on the various 

machines are sufficient to give a general 

situation, but it would be better also to have 

available: 

- mercury and electronic thermometres for specific 

controls 

- portable anemometer for air speed 

- hygrothermograph and ambiental conditions 

register 

- data processing system (PC) 

VI.12.3Finished product gualitv control 

Beyond the a11c;;1.lysis and evaluations as listed at 

point 1, it is recommended that the same personnel, 

specifically trained carries out the organo

leptique evaluations (panel test) and that contr~ls 

packaging proper realization. 

VI.12.4Process optimization 

development 

and new process 

For this activity it is essential to have a pilot 

plant the most similar to the plant used for 

production. 

By means of pilot tests, processing and analysis of 

intermediate production data, it is possible to 

improve the current processes and make hypothesis 

for new ones; tne !"::.:ne procedure is followed for 

new products development. 
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To implement these activities, the operations 

de~:cribed in the following point 5) may come in 
very useful . 

VI.12.SBasic research 

This is not directly related to production but it 

concerns the philosophy (and feasibility) of the 

single processes and products. 

It is furthermore important for all those 
innovative projects and therefore for the company's 
development. 

Besides instruments mentioned at point 1), the 

research activity may require the following 

instruments in order to carry out the relevant 
analysis: 

colorimeter 

meter for H20 activities 

INSTRON texturometer 

UV-VIS spectrophotometer 

colorimeter 

meter for H20 acctivities 

INSTRON texturometer 

UV-VIS spectrophotometer 
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HPLC cromatograph 

GC 

VI.12 6 PERSONNEL 

-- . -

protein and ami

noacids 

fats, pesticides 

and microcomponents 

The organization and structure of such a chemical

technological laboratory can be orientatively the 
following: 

1 chief laboratory graduated in Chemistry or 
Chemical engineering 

l person in charge of mycrobiological controls, 

graduated in Biology or Food Technology 

2 senior analysts, graduated in Chemistry, 

Pharmacy, Food Technologies or Biology 

2 junior analysts with high school technical or 
scientific certificate 

3 technologists, with high school technical or 
scientific certificate 

3 operators with secondary school certificate. 
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VI. 3 Factory layout 

The general arrangement of the factory is shown in 

the diagrams. 

The factory is already existing and is part of GMC 

operation area. 

VI. 13. 1 Process buiding 

Note: the description of the characteristics of 

process building, administration offices and 

other departments is being detailed according 

to the specifications of the already existing 

structures at GMC site (i.e. workshop a~d 

spare parts stores, cantP.en, and other 

buildings}. 

On the basis of the information and data 

received, no external works are required. 

VI. 14 Costing Information 

A} Local construction work 

The cost related to the small modification and 

adjustment of the process building (i.e. floor 

materials,inside masonry, etc.} has been estimated 

according to Pavan Mapimpianti specifications. 
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B) Equipment and plant 

Pavan Mapimpianti shall supply all the required 

machinery and equipment, starting from the raw 

materials handling section down to the packaging 

equipment of the fi~al products: the supply 

includes all the necessary equipment and instrument 

for the analysis and quality control laboratory. 

For the scope of supply and list of machinery and 

equipment, as in the attached list GMC shall be in 

charge of all the ancillary and auxiliary plants 

and equipment according to Pavan Mapimpianti 
specifications. 

The cost relevant to the supply of production plant 

and laboratory equipmant is indicated as a budjet 

price, not withstanding the fact that the plant 

design and layout have been considered in detail. 

At a feasibility stage, and for long term overseas 

projects, it is unsual, as a matter of fact, to 

provide breakdown prices and detailed quotations. 

Being the project based on a joint technical 

cooperation, the overall value of buildings, 

auxilliary and ancilliary equipment and plants has 

been estimated by both parties, i.e. GMC and Pavan 
Mapimpianti management. 
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VI. 15 Transfer of know-how 

- ~,,,. ..... 

This paragraph covers the content of services 

provided by Pavan Mapimpianti such as: 

training of Philippino technicians 

technological assistance 

implementation of a Research and Quality 

Control Laboratory. 

VI. 15. l Training, Sart-up. Technical Assistamce 

Pavan Mapimpianti offers the necessary services in 

order to guarantee the correct transfer of 

technology. 

Therefore, it will be organized in Pavan 

Mapimpianti's Research Centre, the training c= 

quality control analysts, food technologists and 

mechanical engineers before the installation of the 

palnt. During this period it will be set a f .i.rst 

programm of product research and development, 

utilizing pilot plants. 

Once the plant has been shipped, Pavan Mapimpianti 

will send their specialized engineers and 

technologists to supervise the erection, the start

up and to transfer the relevant know-how . 

Furthermore, Pavan Mapimpianti shall give technical 

and technological assistance to the customer for 

supervision during the first period of the plant 

running. 
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VI. 15. 3 Implementation of a Research and Quality 

Control Laboratory 

The project includes a specialized quality control 

laboratory equipped with the basic instrumenta 

needed for the inspection and control of raw 

materials and finished products and all necessary 

equipment for the analysis of protein and fat 

content, microbiological analysis, general purpose 
analysis. 
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A) Line for Precooked flours, cap. 3SO kg/h 

lA P.orizontal flour mixer FM700, complete with control panel 

2A Vertical feeding screw FsSOO/V 

3A Horizontal feeding screw FSS00/0 

4A Gelatinizer GS02 

SA Screw extractor SE/G/S02 

6A cutting system SCPSOO 

7A Pneumatic conveyor PcSOO/SCP-BTO 

SA Control panel 4A-7A 

9A Belt toasting oven BTO SOO (heat exchanger) 

lOA Cooling belt CC70/SOOO 

llA Vibre screen VS120 

12A Feeding scr w with hopper FSHSOO 

13A Feeding screw FSSOO/V 

14A Control panel 9A-13A 

lSA Grinding system (complete with control panel) 

B) 

lB 

2B 

3B 

Additional machine~y to section A) for the production of 

baby food, cap. SSO kg/hr 

Bag emptying hopper 

Pneumatic conveyor 

Precooked flours storage bins (complete with extruction 
screws) 

4 Bilk storage bins (complete with extraction screws) 

SB Sugar storage bins (complete with extraction screws) 
6B Pcwder filter 

7B Sugar grinding system 

SB Horizontal mixer FMSO 
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9B 

!OB 

llB 

12B 

13B 

14B 

!SB 

16B 

17B 

18B 

... -- -~ 

Feeding screw FSlOO/V 

Automatic scale 

Pneumatic conveyor 

Control panel lB-llB 

Storage bin 

Horizontal mixer FM700 

Centrifuge sieve 

Feeding screw FS700/V 

Feeding screw FS700/0 

Control panel 13B-17B 

19B 

20B 
Vertical packaging machine (complete with control panel~ 

Automatic cartoning machine (complete with control panel) 

C) Additional machinery to section A) for the production of 

toasted pellets (savoured), cap. SOO kg/hr 

lC Pneumatic conveyor PCSOO/G-F 

2C Former FSOO 

3C Pneumatic conveyor PCSOO/F-TM 

4C Screw extractor SE/F/SOO 

SC Control panel 1C-4C 

6C 

7C 

BC 

9C 

Shaker pre-dryer TMSOO 

Pneumatic conveyor PCSOO/TM-CD 

Vertical spreader SP120 

Continuous dryer CD120/SOO/S/18 

lOC Vibre screen VS120 

llC Control panel 6C-10C 

12C Die washing machine LTSOO 

l3C Elevator belt EB3S0/6000 

14C Storage bins 

lSC Vibre screen VS120 

16C Belt conveyor EC350/6000 

17C Control panel 13C-16C 

18C ponderal doser PDSOO /complete with control panel) 

19C Elevator belt Eb350/3000 

20C Flavouring tumbler FTSOO 
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21C Flavours mixer MT300/2 

22C Elevator belt EB350/5000 

23C Control panel 19C-22C 

.-,... :. . ,,. ~ 
--~- . 

24C Vertical packaging machine (complete with control panel) 

25C Automatic cartoning machine (complete with control panel) 

TECHNICAL DATA 

INSTALLED POWER: 

lA FM700 

SA CP/4A-7A 

14A CP/9A-13A 

12B CP/lB-llB 

18B CP/13B-17B 

19a PACKAGING MACHINE 

20B CARTONING MACHINE 

4C CP/1C-4C 

llC CP/6C-10C 

12C DIE WASHING MACHINE 

17C CP /13C-16C 

18C PONDERAL DOSER 

23C CP/19C-22C 

24C CF/19C-22C 

25C CARTONING MACHINE 

POTABLE WATER CONSUMPTION: 

9KW 

128KW 

24KW 

53KW 

13KW 

8KW 

SKW 

77KW 

56KW 

12KW 

3KW 

0,SKW 

llKW 

8KW 

SKW 

4A G502 2501/h, temperature at 25-70-C 

2C F500 50Cl/h, temperature at 70-C for head hedting for 
15'-20'min. 
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INDUSTRIAL 

bar 
WATER CONSUMPTION FOR COOLING: Pression 1,5 bar +/-0,5 

4A G502 
2C F500 

1000-1300 l/h 
1200-1500 l/h, temperature at 15-

THERMIC INS".L'ALLED POWER: 

9A BTO 500 350.000 Kcal/h gasoline heating 

6C TM 500 35.000 Kcal/h H20 at 95-C, t=3-C, 

pressure l,5 bar +/-0,5 bar 
9C CD120/500/5/18 140.000 Kcal 

AIR COMPRESSED CONSUMPTION: 800Nlt/h for the whole plant 
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Fig 3. Viscosity behaviour of pregelatinised 
starches (2) by extrusion-cookin9 and their 
corresponding crude starches (1 ). 
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Fig 4 · Viscosity behaviour of Mapimpianti extruded 
preQelatiniserl corn starch and commercially 
available Dru111- Dried corn starch. 
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Fig 5: Viscographs of pre-cookecJ flours at 10% 
cone. and 350 cm-g cart. 
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EXTRUSION 

TABLE 1 • MICROBIAL ANALYSIS OF 
UNCOOKED AND COOKED FLOUR BY 

EXTRUSION COOKING 

Uncooked flour: 
1 Aerot1c plate count 
2 Cohforms 
3 Mola Yeast 

Cooked flour: 
1 Aerot>tc place count 
2. Cohforms 
3. Molds. Yeast 

All values are reported as coVg. 

1.45 x 10" 
1.5 x 103 

absent 

10 
absent 
absent 

TABLE 2: ANTI NUTRITIONAL ENZVME 
DEACTIVATION BEFORE AND AFTER 

EXTRUSION COOKING OF RICE SOY FLOUR 

Final extrusion Urease act1v1ty 
Sampie remperature ta) 

(.:..pH un,;s; 

Trypsin 
1nh1b1tor (b) 

(TIUirng; 

Non-processea 
aam1xrure 

Adm1xlure 
processed 1n 150 - 160 C 
!he exrrucer 

a1 AACC ~eihod 22-90 
t:1 AACC melhod 71-10 

TABLE 4. 

195 15.0 

013 1 5 

REHABILITATIVE POTENTIAL OF EXTRUDED INf:ANT FOOD 

Samp1e 1nir1a1 wr Oep wr AenaD1htar1on 
IQ) 19) WT AOG AOF FCE PC:'1 

SRF 115°0 CP)" 54.75 38 77 83 10 317 7.19 2.27 2.94 
Extruded 1 54.53 38.39 74.71 2.64 6 46 2.45 2.64 
Extruded 2 53.05 37 44 8233 319 724 227 2.93 

"SFIF = Sranoaro reference formula rf0111fied with syntnet1c amino ac1ds1 
Ar:G = Average oaliy grain AOF .. Average daily feed 
FCE = Feeo ctinverSlon effec1ency. PEA a Protein efficiency ratio 

TABLE3: 

AMINO ACID PROFILE OF RICE-SOY FLOUR 

BEFORE AND AFTER EXTRUSION 

AMINO ACID RAW EXTRUDED 

Aspart1c Acid 

Threonine 

Senne 

Glutam1c Acid 

Praline 

Glycine 

Alanine 

Valine 

Methionine 

lsoleucine 

Leucine 

Tyrosine 

Phenylalanine 

Lysine 

Histidine 

Arginine 

( ) Percentage of Amino Acid Loss. 

Total Lysine 

(acid hydrolysis) 

(g/16gN) 

Available Lysine 

FONS - reactive 

(g/16 g N) 

0 c. losses 

TABLES 

12.79 
3.96 
4.86 

15.20 

7.50 
4.50 
5.06 
7.00 

2.10 

4.33 
7.50 
3.97 
5.88 
5.64 
3.28 
5.37 

10.34 
3.48 

4.03 
12.00 

6.00 

4.29 
4.44 
5.87 
1.64(21 ) 

"4.00(8 ) 

7.50 
3.01 
5.33 
5.26 {7) 
3.18 
5.07(6 ) 

5.26 

464 

11.80 

GROWTH PERFORMANCE OF RATS AFTER 42 DA VS FEEDING 
USING DIFFERENT CEREAL BABY FOOD 

Infant Food OallyBoay Dady Feed 

Samo1e Dietary We1gn1 intake FCE" 
Crude Gain 
Protein WeeK 1 -6 Week 1-6 Week 1-6 

("•) (9) IQ) 

Commerc1a1 r 20.10 2.31 i 55 3 27 
Commercial 2 17.20 216 7 28 3.37 
Commercial 3 1540 1 91 6 58 345 
Extruded 1 15 'iO 1 73 7 21 4 17 
EJIUUded 2 1500 227 910 400 

017 .. 0 34·· 050 .. 

"FCE = Feed conver51on effec1ency . 
.. SEM • Sranoard error o! means. P 0.01. 
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TABLE 6: Nutritional indices of extruded baby food 
tonnulae compared with commercial baby food in 
the market. 
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MAIN EQUIPMENT NEEDED 
FOR OPERATIONS 

·~ ... - ...... __ 
. -... ·-

PRODUCTION PLANT 

BABY FOODS SHAPED CEREALS 

-----------------------------------------------------------------
FLOUR MIXER 

COOKER EXTRUDER 
FORMER EXTRUDER 

CUTTER 

SHAKER PREDRYER + 
CONTINUOUS DRYER 

HIGH TEMP. OVEN 

COOLING BELT 

DISK MILLING SYSTEM 

SILOS 

WEIGHER + MIXER 

VOLUMETRIC DOSER~ 
VERTICAL PACKAGING 
MACHINE 

GRAVIMETRIC DOSER + 
VERTICAL PACKAGING 
MACHINE 

RAW MAT. MIXING 

EXTRUSION COOKING 

CUTTING 

RAW MAT. MIXING 

EXTRUSION COOKING 
EXTRUSION FORMING 

DRYING 

DRYING AT HIGH TEMP. EXPANSION-TOASTING 

COOLING COOLING 

MILLING 

INTERMEDIATE STORAGE 

FINAL BLENDING 

PACKAGING 

PACKAGING 
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CBAP. VII PLAHT ORGANIZATION ARD OVBRBBAD COSTS 

VII.l Plant organization 

The plant organization for the Infant foods !actory 

is shown in drawing no. l and is based oia a 

combined assesment of the project engineering for 

an output of 3000 tpa and current Philippines 

factory operational approach. The proposed factory, 

run under the General manager, will be organized 

into four different cost centres each with their 

own Heads of Department. These centres are: 

!)Marketing and Sales 

2)0perations 

3)Finance 

4)Administration 

This new factory has been considered as a division 

of GMC, inside the existing structure and not as a 

new company. Therefore many costs (mainly fixed) 

will be computed as a percentage of the overall 
structure costs. 

The two major cost items that are costed as factory 

building overheads for the infant foods plant are: 

A) Insurances 

Insurance costs for equipment, goods and vehicles 

used ~n the baby foods plant are estimated as 
follows: 

Machinery/Equipment 

Building 
- 0.35\ of acquisition cost 

- 0.35\ of acquisition cost 

- 114 -



....... --... 
-..._.,.: .... ~ -..--... _. __ .. - 4. - ~ ... 

. i 
• " ,, 
• 

·~··' 

,.w 
I . ' . :, 

,I j 

' . .. 
., ' 

i ,. \ 

J 

Finished Goods/raw 

Mat'ls Inventories 

Vehicles 

- 0.3S% of ending inventory 
value 

-0,80% of acqiusition cost 

b) Manpower for warehouse and lab9ratory 

Under this voice will be included the labour cost 

of those employees working in the warehouse and in 
the laboratory. 

VII.3 Administrative overheads 

The cost of administ~ative expenses has been 
calculated as 0.8% of the sales. 

This figure includes costs of audit fees, 

telecommunications, legal fees, office maintenance, 

consumables and other administra~ive expenses . 

VII. 4 Other costs 

a) Promotion/Advertising 

Usually the cost of Advertising and Promotion in 

the Philippines for major marketing support is 

estimated to be 5.0 to 15.0% of net sales.A strong 
marketing compaign has been recommended: 

b) Corporate income taxes 

A value of 35% of taxable income has to be 
calculated: 

- 115 -
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c) Depreciation charges 

The values are calculated as follows: 

Depreciation period 

(ye;.1.rs) 

Building 

Machinery/Equip. Major 

Machinery/Equip. Minor 
Vehicles 

Pre-operating expenses 

20 

10 

5 

3 

5 

- 116 -

Scrap 

value 

0 

0 

0 

0 

0 
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CHAP. VIII MARPOWBR 

The staff required for the running of the factory 

has been estimated to 68 units . 

Table 8.1 which follows shows how the staffing 

estimate for operation on production lines. 

The vast majority of people would only work during 

the daytime or its equivalent Ehift. Fewer people 

are normally required for subsequent shift 

operations, re lying on the day time workers for a 

lot of preparation for which they would have time. 

Table 8.2 gives an overall view of the factory 

organ.sation and ~taffing. 

VIII.2 Labour requirements and costing 

The manpower requirements listed in the table are 

for both labour directly involved in the processing 

of the baby foods (direct labour) and other 

indirect labour necessary for the running of the 

factory and its business. The split is 34 

processing workers (direct labour) and 34 

administrative and other staff (indirect labour). 

The cost of labour includes 13rd month pay, 

benefits and social costs which are calculated on 

the basis of 20t of the annual rate. 

One of the basic considerations for the success of 

the project is the introduction of this production 

line into an existing production organization. 

Within this frame GMC can provi~e trained 

management and there will be no need for basic food 

industry operation training for the personnel. 
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Anyway as this particular type of production is not 

yet introduced in the area, a specialized training 

has been foreseen for the most important roles of 

the plant operation: the chief of the production 

line and the responsible of products: i.e. 2 
persons for one month period. 

The training period will be executed partly at 

plant supplier premises for general mechanical and 

technological training, and on site for practice 
training . 
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CIW. Ylll 

Tl9. L1 IIIECT ~ ~ FOi OPDAnCtJ Ill PIOllUCT 
UIE.S 

.., mteri•l ._..l ;ng llD. llD. of lhifts Tot8l 

Skilled , 3 3 
INkHled 2 3 6 

Proceuing 

stilled , 3 3 
INkilled 2 3 6 
CMef of lhift , 3 3 

FtlWl isixing 
mnd ,.ck for PVF 

stHled , , , 
&Nltilled 2 , 2 
ai;ef of lhift , , , 
PKbging fOt' ISC 

Skilled , 3 3 
i.i.t;ued 2 3 6 
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GMP. Ylll 

fAI. 1.2 fACTOIY IWl'CIYEl 

AlllUNlSTUTICll 

fKtOry lllmger 
aminiatrath• Au;at. 
Secretary 
....._..r 
trtver.'Utiltty 

fDWICE 

Chief Accounting 
Accounting ~aor 
Accounting Clarts 

MllCETlNG 

.. rtettng 119Mger 
Aastat. Brend "9neger 
Secreury 

PllOllUCTION 

Produ~h1n HHd 
Production SUpervisor 
stilled Workers 
Unskilled Workers 

lldEHCIUSE -----
SUpervisor 
Skilled Workers 
Unskilled Workers 

LAIOUTORY 

Supervisor 
AMlyst 
... 1-Slttlled llorkers 

llAINTEMANCE/UTILITIES 

"41ervisor 
Skilled llorters 
... i-lktlled llorters 
llnakilled llorkera 

UMD TOTAL 

II). 

, 
2 , , , 

, , 
3 

, , , 

, 
4 

10 
20 

, 
1 , 

, 
2 
2 

2 

' 2 
2 

61 
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CHAP. IX IMPLBMBHTATION SCBBDOLB 

The following diagram shows the proposed time 

sc~.adule of events for the complete project 

implementetion leading from the availability of 

fi~ance {and hence the decision to proceed) to 

project. completion and start-up. It is anticipated 

that it will require 12 months to get from the 

instruction to proceed to start-up. 

The schedule has been divided into four main 

description headings namely: 

l.Design,tender and realization of civil works; 

2.equjpment procurement/supply; 

3.installation and final commissioning; 

4.training and technological assistance 

and these can be c~mm~nted on in that sequence. 

lX.l De~ign, tender and realization of civil 
works 

These activities will take 5 months to complete and 

will include the preparation of all 

civil/structural design for the necessary building 

modifications, specification and documentation 

necessary for the execution of the civil works. 

After the d.ocumrmtation has been prepared by the 

end of month ·., one month will be allowed for 

analysis and adjudication. 

At the end of month 3 appointments will have been 

made and the contractor will be ready to mobilize 
in month 4. 
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Estimated required time to carry out the necessary 
=ivil works is 2 months approx. 

IX.2 Equipment procurement and supply 

Documentation for the supply of plant and equipment 

will be prepared during months 2 and 3, because 

some general work on redefining flow diagrams and 

plant layouts will be needed in month 1 to coincide 

with the preparation of the building works 

documents. Evaluation will be in months 4 and one 
month has been allowed for a final decision. 

Design and manufacture of the pla~t and equipment 
will be from month 6 to 8 inclusive, and 

transportation and delivery to site will be during 
months 9 and 10. 

IX.3 Installation and final commissioning 

Installation of machinery and equipment will start 

by month 9 for 2,5 months and be completed by half 
of month 12. 

Testing and commissioning of plant and equipment 
will be made in 15 days during month 12 . 

IX.4 Training and technological assistance 

Training of Philipino personnel will be carried out 

at Pavan Mapimpianti 's premise,; during the design 

and manufacturing of the plant to be supplied 
{month 8) for a period of 30 days. 
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Technological assistance will be provided for a 

total period of 45 days, to be organized in 15-days 

sections every 4 months after plant start-up and 

commissioning . 
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CHAP. X Financial and BconOllli.c Analysis 

X.l Methodology and assumptions for project 
evaluation 

The financial analysis was carried out over a 

period of 15 years with the United nations Computer 

Model for Feasibility Analysis and Reporting 
(COMFAR). 

The following assumptions were made during the 

elaboration of the financial analysis: 

a) The rate of exchange adopted to determine the 
costs and benefits is: 

1 USO = 28 Pesos 

Prices and costs are set out in thousands of 
dollars. 

b) The revenues have been calculated according to 

the following table which illustrates the price 

structure analysed in the study. As can be seen a 

10% of discount has been provided during the 
first year . 
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Selling prices of products for the proposed plant 

--------------------------------------------------
Product/Year 1993 1994 1995/2007 

PWFl 2,1 2,3 2,3 
PWF2 1,8 2,0 2,0 
HPSC 1,9 2,1 2,1 
MISC 1,7 1,9 1,9 

--------------------------------------------------

c) Production capacity has been projected as 

increasing according to the number of shifts 

worked, resulting in 33% for the first year (1 

shift), 66% for the second year (2 shifts) and 

full capacity at the third and following years. 

Total production, per year and per product are 

given in the attached Tab.!. 

Maximum production capacity is calculated on the 

basis of three eight-hour shifts for 280 days/year, 

with a production efficiency of 95%. 

We would like to point out that the flexibility of 

the technological process will make it possible to 

obtain and optimal product mix with products which 

are selected rationally and according to the market 
necessities. 

The considered hypothesis represents only one of 

the several possibilities. 
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d)In the financial analysis no account was taken of 

inflation because of its high degree of 

variability. Due to its effect on the economic 

indicators it would have modified the long term 

forecast and therefore the economic validity of 

the project. 

e)A lOt discount rate was assumed for the 

calculation of the Net Present Value. 

X.2 Proiect Costs and Revenues 

The main characteristics of the costs and the 

revenues are as follows: 

X.2.1 Total Initial Investment 

The total initial investment is estimated at USS 

6,6 million. The plant is to be constructed in one 

year. 

The investment costs are divided into the following 

categories: 

220,000 USO (Lo~al 

development 160,000 USO (Local 

Building costs 430,000 USO (Local 

-

cost) 

cost) 

cost) 

Factory Equipmen~ Costs 4.930,000 USO (Foreign cost) 

Vehicle Cost 180,000 USO (Local cost) 

Auxiliary and Service facilities 320,000 USO (Local cost) 

Pre-production Costs 60,000 USO (Local cost) 

Inventory 300,000 USO (Local cost) 
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The value reported for Factory Equipment is divided 
as follows: 

- Basic line (ISC) 2,880,000 USO 

- Ac0itional equipment for PWF line 1,580,000 USO 

- A · dliary equipment 105, 000 USO 

- Laboratory equipment 115,,00 USO 

Total 
- Transfer of technology 

Grand Total 

4,680,000 USO 

250,000 USO 

4,930,000 USO 

The values of plant, machinery and equipment 

include the costs of transport (Manila-Cebu), 

installation, supervision and taxes. The cos~ of 

the plants includes spare parts requiments for two 
years of operations. 

Depreciation is calculated assuming a salvage value 
equivalent to zero. 

X.2.2 Production Costs 

Total production costs are USS l, 149, 000 for the 

first year, and ·uss 2, 180, 000 the second year and 

USS 3,354,000 for the third and following years. 

The main costs are for raw materials (in the table 

A "Raw material 1"), packaging materials ("other 

raw materials") and electric power and heat 

("energy") which represent 91. 5% of the factory 
costs. 
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a)Raw materials 

The unit costs of raw materials per product and the 

total cost in the third year of production are 
summarized as follows: 

TABLE A: Costs of Rav Material 1 

---------------------------------------------------
Product 

Unit Cost Quantity 
USO/Ton Tons/year 

Total Cost 
USO/year 

---------------------------------------------------
PWFl 

PWF2 

HPSC 

MISC 

950 

590 

7~0 

460 

520 

530 

890 

890 

494,000 

312,700 

667,500 

409,400 

----------------------------------------------------TOTAL 2,830 1,838,600 
---------------------------------------·-------------

In table 2 "Raw Material Quantities" are described 

the quantities of raw material necessary for the 
production of each ton of product . 

b)Packaging materials 

The products would be sold in packages of 300g, 
bagged in polypropylene in cartons • 

The quantities consumed are: 

Pclypropylene 
Cartons 

Shipping boxes 

40 kg/ton of product 

340C kq/ton of product 

140 kg/ton of product 
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T~e unit cost of packaging materials is as 
follows: 

Polypropylene 3.2145 USO/KG 
Cartons 0.0285 USO/Unit 
Shipping boxes 0.4820 USO/Unit 

The cost of packaging for one ton of finished 
product is 293 USO, broken down as follows: 

Polypropylene 
Cartons 

Shipping boxes 

128.6 USO 

96.9 USO 

67.5 USO 

The total cost of packaging material is 829,190 USO 
broken down by product as follows: 

PWFl 152.360 USO 
PWF2 152.290 USO 
HPSC 260.770 USv 
MISC 260.770 USO. 

c)Utilities and energy 

Utility costs include plant water consumption 

during production cycles. An average consumption of 

250 lt/h is estimated at a cost of USS 4 per m3 . 

The total annual cost is estimated at USS 6,720. 

Energy costs include fuel and electric power for 
production. 

An average consumption of 367 Kwh of electricity is 

estimated at a cost of USS O .1 per Kwh. Heating 

energy requirements (fuel) are estimated at 75 lt/h 
at USS 0.22 per litre. 
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Total electricity 

246,624 while fuel 

US$ 110,880 for a 

costs are estimated at USS 

for production is calculated at 

combined total of US$ 357,504 . 

Table 3 indicates all costs per product. 

d)Labour 

The attached tab. 4 shows the manpower break down 

with the related labour costs. 

The direct labour force includes workers for the 

production, maintenance and utilities departments 

for a total of 46 units costing US$ 114,739. 

Administration is to be handled by 11 units at a 

cost of USS 20,570. Factory overheads include 

warehouse and laboratory manpower: 8 uni ts at a 

cost of USS 22,844. 

Distribution and sale of products would be done by 

the General Milling Corporation (GMc; which is to 

market the new range of products via its sales 

network. Th~ personnel requirements for marketing 

activities have been estimated at 3 units for a 

total of USS 20,570. 

e)Maintenance/repairs and Spare parts 

The maintenance and repair of buildings, auxiliary 

services and vehicles is estimated at 2% of total 

costs and comes to USS 18,600. 
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Spare parts for the plant and vehicles were 
estimated at 15% of the cost of plant and machinery 
(USS 66,900) and 8% of the cost of vehicles ( US$ 
14,400) for a total of US$ 99,900 . 

f)Factory overheads 

This cost includes: 

- Insurance on machinery/equipment, buildings and 
inventories. An additional expense equivalent to 
10.5% of premiums will be incurred for fire 
protection/premium tax and stamp duties. 
Total cost is US$ 21,750. 

- Labour costs for warehouse and laboratory staff. 
This cost is estimated at USS 22,844. 

Factory Overheads total US$ 44,504. 

g)Administrative Overheads 

Administrative expenses (postal, telegraph, 
telephone and others), and audit fees are 
calculated as O, 8 % of sales for a total of USS 
44,155 per year, in full production. 

h)Marketing expenses 

As in the case of labour, marketing will make use 

of the existing GMC structures, that is the 

existing sales network. It has been estimated that 

the cost would be equivalent to 1% of the sales, 

for a total cost of USS 55,000 in full production. 
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An intensive advertising campaign 

introducing the proposed products onto 

has been provided for. 

aimed at 

the market 

Advertising costs for PWF2 are 20% of sales for 

the first year, 1S% for the second year and 10% for 

the third year. 

For the other products (PWFl, HPSC, MISC) a cost of 

10%, 8% and 6% on the sales for the first, second 

and third year of production respectively has been 

calculated. 

All the direct costs per product have been 

calculated for the first, the second and the third 

year of production in table SA, SB and SC. 

X.2.3 Sales revenue 

The market prices of each item are: 

PWFl 

PWF2 

HPSC 

MISC 

2,300 USO/TON 

2,000 USO/TON 

2,100 USO/TON 

1,900 USO/TON 

(For the first year a suppleme1Jtary discount of 

10%. has been calculated). 

The total value of product sales is USS 5,816,000 

at the third year b~oken down as follows: 

PWFl 1,196,000 USO 

PWF2 1,060,000 USO 

HPSC i,a69,ooo USO 

MISC 1,691,000 USO 
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X.2.4 Taxes 

- Taxes on sales: 

The taxes on ~ales are included in the prices 
shown. 

- Corporate taxes: 

Total taxation is calculated at a flat rate of 35% 
of taxable income. 

X.2.5 Working Capital Requirements 

Working capital requirements are indicated in table 
4A and 4B of COMFAR. 

The working capital necessary for the production of 

baby food has been estimated at USS 300,000 on the 
basis of the following data: 

a.Accounts receivable and accounts payable, 30 
m.d.c. 

b.raw material (flour) 30 m.d.c. 

c.raw material (packaging product) 

(foreign) and 45 m.d.c. local 
90 m.d.c. 

d. utilities, electric power and heating {fuel and 
oil) 30 m.d.c . 

e.spare parts 90 m.d.c. 

£.finished products 15 m.d.c. 
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Sales Analysis 

-- .. _.. 

The total goods produced will probably be absorbed 

by the local markets for w~ich reason only the 

sales on the domestic market were considered. GMC's 

marketing capacity is such however, that they could 

in fact branch out and sell their products on 

foreign markets and create new sales possibilities. 

Total sales (including taxes) are estimated at 

USS 1,734,000 for the first year, USS 3,836,000 fer 

the second and USS 5,816,000 for the third and the 

following years. 

The above mentioned data are a conservative sales 

estimate, which in our opinion, given the 

dimensions of the local market and the export 

opportunities which will be opened up by GMC, could 

b~ improved upon so as to redch full capacity 

before the second year of production. 

X.4 Summary of Financial Analysis 

The results of the financial analysis are set out 

in the attached COMFAR tables. 

Before analyzing them it is necessary to illustrate 

the financial plans considered . 

In the first financial plan (A) we have a~sumed a 

foreign line of credit of USS 4,680,000, this being 

the cost of imported factory equipment net 

of the technology transfer envisaged against equity 

participation by PAVAN MAPIMPIANTI. 
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interest repayable over 8 years, with a two year 

grace period, in half year installments in 

arrears. 

The interest rate shown is an average based upon 

present economic and financial conditions. 

Equity amounting to USS 2,620,000 is apportioned as 

follows: 

- GMC = 2,370,000 USD of which: 

1, 670, 000 USD covers all local investment 

costs, pre-production costs and initial 

working capital requirements and 

700, 000 USD covers the downpayment on the 

credit line. 

- PAVAN MAPIMPIANTI ~ 250,000 USD which corresponds 

to the technology transfer that will be 

implemented via a programme of training and 

technical support . 

Under the second financing plan (B) we have assumed 

a grant of USS 1,580,000, to be put up by a public 

development agency. 
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Thereunder, the credit arrangement~ would be as 
follows: 

- Down payment of 15% amounting to USS 465,000 to 
be covered with equity 

- Loan of USS 2,635,000 at the same conditions as 
plan A. 

As a result, equity would amount to USS 2,385,000 
broken down as follows: 

- GMC 

- PAVAN MAPIMPIANTI 

a}Profitability indicators. 

= 2,135,000 USD 

= 250,000 USD 

Net profit is already positive in the second year 

of activity, amounting to USS 127, 000. All 

profitability and economic indicators start to show 
positive values as of the second year, as 
summarized in the following table: 

1994 2003 

Gross prof i~/Total sales, % 5.1 32.6 
Net prof it/Total sales, % 3.3 21.2 
Net profit/Equity (ROE) % 4.8 47.1 
Return on Investment, (ROI)% 7.3 17.4 

The aggregate cash flow becomes positive in the 

sixth year of production and reaches USS 12,588,000 

at the fifteenth ye!ar (see table 8.lA and 8.2A). 

b)Net present value and IRR 
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The value of the net present value and of the 
internal rate of retur!, are given in table 7A. 

The net present valut~ of USS 2, 915, 000 has been 
calculated using a discount rate of 10% . 

Under such conditions the internal rate of return 
on total investment is 16.11%. 

Table lOA shows the results of the sensitivity 
analysis summarized below. 

The fluctuation in sales, prices and operating 
costs are illustrated for specific values. 

% change 

new IRR % 

% change 

new IRP. % 

% change 

new IRR % 

% change 

new IRR % 

Sales 

- 20 

- 4.47 

10 

7.68 

+ 10 

23.07 

+ 20 

29.24 

Operating cost 

+ 20 

5.51 

+ 10 

11.22 

10 

20.49 

- 20 

24.53 

Initial 

Investment 

+ 20 

12.93 

+ 10 

14.42 

10 

18.08 

- 20 

20.41 

From the variations in IRR and fluctuations in the 
prices one 

appropriate 

fact that 

can appreciate the importance of an 

marketing strategy, also in view of the 

the cost structure shows little 
dependance upon fixed costs. 
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Financial plan (B), which calls for a grant for the 

purchase of part of the plant, grows out of the 

considerations already stated in the executive 

summary . 

This plan assumes a grant component equivalent to 

the investment necessary to fit out the basic line 

with all the specific equipment needed to produce 

PWF. This plan is far more interesting from the 

financial point of view as the redu~tion in 

financing requirements ( 34% roughly) enhance the 

project's financial attractiveness. 

Under these conditions, a greater availability of 

financial resources thanks to lower interest 

payments, would allow a number of degrees of 

freedom in defining the selling price, in order to 

achieve an optimal marketing c;c.rategy and improve 

the economic parameters. 

In figures, the COHFAR Analysis gives the results 

shown in the attached table . 

The net prof it reaches USS 211. 000 in the second 

year (against USS 127.000 under plan A). 

The cash balance becomes positive earlier, i.e in 

the second year, to the tune of US$ 229. 000 as 

against a deficit of USS 78,000 under plan A. 
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As far as profjt and economic indicators are 
concerned, these are summarized as follows: 

1994 2003 
Gross profit/total sales, ' 8.4 32.6 
Net profit/total sales, ' 5.5 21.2 
ROE {Net profit/Equity),% 8.8 51. 7 
Return on Investment (ROI),% 6.7 17.4 

The value of the Net Present Value discounted, once 

again at 10%, is equal to USS 2,806,000, with an 
IRR on total investment of 15.86%. 

M~reover we can see an increase of: 

IRR El (20.19% vs 17.37% of sol.A) 

IRR E2 (26.19% VS 19.49% of sol.A). 

X.5 The Project's contribution to the country's 
economic development 

To evaluate the real contribution of the project to 

the economy of the Philippines, it would have been 

necessary to carry out an economic analysis which 

would have provided more detailed figures . 

Given the restricted size of the proposed project 

we thought it useless to carry out a detailed cost

benefit analysis, which would have provided only 
marginally meaningful figures. 

In fact the project will not affect the Philippine 

Economy significatly, but, nevertheless, it will 

have considerable impact on the food industry. 
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The benefits, therefore, will be represented mainly 
by social improvements in the livinq standards, 
food habits, and in the nutritional composition of 
children's diets. 

This contribution to social welfare is, without any 

doubt, one of the major components of economic 
qrowth. 

Anyway we can also point out some facts which make 

self-evident the importance of the project for the 
Philippine economy. 

Foreign Exchange Impact 

The production of the factory has been intended 

mainly to replace present imports; this would 

benefit the economy by reducing the outflow of 
foreign currency. 

The import substitution effect is only partially 

offset by the need of importing some minor 
ingredients of the product. 

Moreover, GMC • s capability to expand considerable 

quantities of product can further enhance the 
Foreign Exchange balance. 
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Employment 

--

Employment would not only be generated in the 

factory itself, but also in the food industry or in 

other related sectors such as packaging, transport 

and retail distribution. 

In the long term, the use of required raw 

materials, may stimulate agricultural production, 

improving its standard ane benefitting the poorer 

rural population. 

In the short term, moreover, setting up the plant 

will generate work for engineers, labourers, 

builders, etc. 

Technology transfer 

For the proposed project to optimize the use of 

human resources, labou~ will have to be well 

trained, this enhancing the skills of the factory 

workers. 

It is important also to 

advanced technology will 

Country. 

point out that a 

be acquired by 
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CHAP. I - TAii _ 1 

~IClll OF U8Y FOODS Ill 1HE FHST THIE£ YOllS 

OF ACTIVITY OF THE Pl.MT 

F IllST YEAJI SECOND YEAJI THIRD YEAJI 

~1 

~2 

HPSC 

"ISC 

TOTAL (TONS) 

172 

175 

935 

343 

350 

587 

587 

1867 

520 

530 

890 

890 

2830 
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I ... CHAI'. I - TMI. 2 

UY MTEIIAL CIUMTITIES .. • ------- --------·---
PVF1 RISC 

QUANTITY: 520 TONS CIUA~ITY: 890 TOlllS 

i 
• 

RAW flATERIAl KILOS PER TONS RAW flATEIIAl KILOS PER TONS 

" J, Rice 725 llllin 420 . 
•• 

Slt1med •Hk powder 200 "-t 320 

.I· 

. t Sugllr 150 Rice 180 

C.lciu. 4 Sugllr ao 
Vi•t•ins ,42 S.lt 20 

Iron ,09 Coc:oe 30 

C.lciu. 4 

Vit•ins ,42 

Il'Ul ,09 

PVF2 HPSC 

QUANTITY: 530 TONS QUANTITY: 890 TONS 

RAW MTERIAL IClLOS PER TONS RAW flATERIAl KILOS PER TONS ---------------- -----
llllize 528 Rice 610 

SOy 332 SOy 320 

Rice 264 Sugllr ao 
Sugllr 100 S.lt 20 

Oil so Rlllt 20 

C.lcium 4 Calcium 4 

V'ita-•'ins ,42 V'it•ins ,42 

Iron ,09 Iron ,09 
--------------------------- ---------------------------

.. .. 
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.. • COST OF UTILITIES PEI PIOOUCT 

ASSUllPTIONS FACTORY FACTORY SHIFTS FACTORY 

WORKING DAYS HDUIS TOTAL HDUIS 

PVF1 (520 T) 42 336 3 1008 

PVF2 (530 T) 56 448 3 1344 

RISC (890 T) 91 728 3 2184 

19'SC <890 T) 91 728 3 2184 

~ RE<l.'IRBIENT FACTORY TOTAL UNIT TOTAL 

lt/hour llORKING RfGJIR. US$/c. VALUE 

HOURS c.•ter •ter US$ -------
PVF1 C520 T) 250 1008 252 4 1008 

PVF2 C530 T) 250 1344 336 4 13'4 

RISC (890 T) 250 2184 546 4 2184 

HPSC (89) T> 250 2184 546 4 2184 

TOTAL 6720 

ELECTRICITY POWER FACTORY TOTAL POWER UNIT TOTAL 

RECIJIR. WORKING RECIJIREllENT PRICE VALUE 

kll/h HOURS kv/h U$$/kvh US$ 
-----------------------------------------------
PVF1 (520 Tl 367 1008 369936 ,1 36993 

PUF2 C530 Tl 367 1344 493248 ,1 49325 

RISC (890 Tl 367 2184 801528 ,1 80153 

HPSC (890 Tl 367 2184 801528 ,1 80153 

TOTAL 246624 

!.!ru: FUEL FACTORY TOTAL FUEL UNIT TOTAL 

REQUIR. llORICING REQUIR.lt PRICE VALUE 

lt/h HOURS USS/lt USS 

---------------------------------------------------------
l'VF1 (520 Tl 75 1008 75600 ,22 16632 

l'VF2 (530 T) 75 1344 100800 ,22 22176 

RISC (890 Tl 75 2184 163800 ,22 36036 

HPSC (890 T) 75 2184 163800 ,22 36036 

TOTAL 110880 
---------------------------------------------------------
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CHAP. I - TAB. 4 

IWIPOUEI CILWITITIES A11D COSTS 

ADllINISTRATION 

Fectory lleneger 

ldll1n1stret1ve ess1st. 

Secretery 

Dr1ver/UtH 1ty 

FINANCE 

Ch1ef AcCCUltent 

AcCCU1t1ng SUperv1sor 

AcCCU1t1ng Clarks 

IWllCETING 

llarket1ng llanager 

Ass1st. Brend llanager 

PROOUCTION 

Product1on Heed 

Product1on SUperv1sor 

Sk; lled Workers 

Unsk1lled workers 

WAREHOUSE 

Superv1sor 

Sk; lled Workers 

Unsk1lled Workers 

LABORATORY 

Supervisor 

Anelyst 

S..1-Skilled Worker 

NO. 

1 

2 

1 

1 

1 

1 

1 

3 

1 

1 

1 

4 

10 

20 

1 

1 

1 

2 

2 

12.857 

9.214 

3.600 

2.006 

2.006 

29.683 

7.714 

4.611 

2.671 

14.992 

10.285 

6.685 

3.600 

20.570 

7.714 

18.428 

26.714 

32.091 

84.947 

4.6"7 

2.671 

1.605 

13.961 

4.6"7 

5.343 

4.011 

13.961 

--
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llAINTENANCE/UTILITIES 

---------------------
Supervisor 

Sic il led Workers 

Selli-slcilled llorlcers 

UnslcilleJ Workers 

61W1D TOIAL 
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2 9.214 

5 13.358 

2 4.011 

2 3.209 

29.792 

68 202.821 
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CHAP. l - TAB. 511 

DIRECT COSTS PO ll'IODUCT FOi THE FIRST YEAR 

PRODUCT PVf1 PVF2 HPSC "ISC TOTAL 

CT 172) CT 175) CT 294) CT 294) (T 935) 
-------------------------------------------
Raw •ter;els 163.400 103.250 220.500 135.240 622.390 

Conf. "8teriels 50.396 51.275 86.142 86.142 273.955 

ut; l ;t;es 336 448 728 728 2.240 

Energy 17.875 23.834 38.730 38.730 119.160 

Labour d; rect 12.464 12.736 21.454 21.454 68.108 

Advert;s;ng 35.000 59.000 54.500 44.500 193.000 

---------------~-

TOTAL 279. 471 250. 543 422.054 326. 794 1.278.853 
-----------
UttlT COS! PER TOH 1625 1432 1435 1112 
----------------------------------------
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OW'. l - TAB. Sb 

.. • DIRECT COST PEI PRODUCT FOR THE SECOND YEAR 

PRODUCT PVF1 PWF2 HPSC "ISC TOTAL 

CT343> CT350) CTS87> CT587> (T1 .867) 
---------------------------------------------------------
Rav Mterh1l 325.850 206.500 440.250 270.020 1.242.620 

Conf. . 100.499 100!.550 171.991 171.991 547.031 

UtHities 672 896 1.456 i.456 4.480 

Energy 35.714 47.619 77.382 77.382 238.097 

lebour direct 17.219 17.596 29.640 29.640 94.095 

Advertising 63.000 98.000 97.000 79.000 337.000 

-----------------------------------
UNIT COST PER TON 1583 1352 1393 1072 
----------------------------------------
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CHAP. l - TAB. 5c 

DIRECT COST PER PIODllCT FOR THE THIRD MD NEXT YEARS 
------------------------------------------------
PIODUCT ""F1 PWF2 HPSC MISC TOTAL 

(JS20) (53\)) (T890) (T89()) (Jl.830) 

-------- -------------
hw •tedal 494,000 312.700 667.500 409.400 1.883.600 

Conf .•terial 152.360 155.290 260. 710 260. 710 8Z9.190 

Utilities 1.008 1.344 2.184 2.184 6.720 

Energy 53.625 71.501 116.189 116.189 357.504 

L..tiour direct 20.997 21.456 36.143 36.143 114.739 

Advertising 71.000 99.000 110.noo 90.000 370.000 ------
TOTAL 792.990 661.291 1.192.786 914.68(, 3.561.753 

UNIT COST PER TON 152S 1248 1340 1028 

..,,,_- . ~ ........ _. -·- .... _ _..._ --
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COMFAR TABLES 
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----------------------------------------------------------------------------------------------------------------------- COflFAR 2.1 - 'AYAH "A'l"'IANTI l,A., GALLIERA VENETA-----

'roJect Filtppine 
DecMber 1991 
++++++++++ 

1 ~r(1) of conatructton, 15 ye1r1 of productton 
currency converaion rete1: 

foretgn currency 1 untt • 1.0000 unit• 1ccounttng currency 
locel currency 1 unit • 1.0000 untt1 eccounttng currency 

1ccounttng currency: USD (thou19nd) 

Total initial investment during con1tructlon pheH 

fixed llHtl 
current 1s11t1 
tot•l es11t1 

6300.00 
300.00 

6600.00 

78.254 X foreign 
0.000 X foreign 

74.697 X foreign 

Source of funds during construction pt\IH 

equtty I grenu 
foreign loens 

2620.00 
3980.00 

0.00 
6600.00 

9.542 X foreign 

loc•l loan1 
tot el funds 64.091 X foreign 

Cashf low from operations 

Yeer: 
operettng cost1: 
deprecietton 
tnter11t 

production co1t1 
thereof foretgn 
totel HlH 

gro11 incOM 
net tncOM 
c11h belence 
net c11hflow 

1 
1243.70 
602.50 
398.00 

2244.20 
31.10 x 

1734.60 

-702.60 
-702.60 
-261. ,8 
136.82 

2 
2320.09 
602.50 
381.42 

3304.01 
16.27 x 

3836.90 

195.89 
127.33 
-78.64 
966.11 

Net 'resent Velue et: 
lnternel R•te of Return: 
Return on equity1: 
Return on equity2: 

10.00 x • 
16.11 x 
17.37 x 
19.49 x 

2915.50 

Index of Schedules produced by COflfAR 

Totel initt•l tnv11t111nt 
Tot•l tnve1t111nt during production 
Tot•l production cost• 
Working Cepitel requtr1111nts 

CHhflow Teblll 
'rojected lllence 
Net tncOlll 1t1t1111nt 
Source of finence 

3 
3519.35 
602.50 
315.08 

4436.93 
9.87 x 

5816.00 

1009.07 
655.90 
426.0I 

1404.50 
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-~~-~~-~-}-----~------------------~---~-~-~~-~-------------------------------------------------------------- C°"FAR 2.1 - ,AYAH "A'l"'IAHTI S,A,, GALLIERA YEllETA -----
Total Initial Investment tn uso Cthousend> 

,..,. ........ . 
Ftxld tnvest11ent costs 
l8nd, ette preperetton, develC!fllllnt 
lutldtngs 8nd ctvtl works •••• 
Auxtllery 8nd ••rvtce fcctlttt .. 
lncorporeted ftaed ••••t• •• 
'lent .. chtnery 8nd equtpment 

Totel ftald tnvestment cost• • 

,,...productton c1pttel expendttur ... 
Net worktng Clplt•l •• 

Totel lnltl•l tnvest11ent cost• • 

Of It foreign, In X •• 

1992 

380.000 
4!0.000 
320.000 

0.000 
5110.000 

6240.000 

60.000 
!00.000 

6600.000 

74.697 

-----------------------------------~~----------~~-------------------------------------------------------------------------------------------------------------------------------
'roject 'tltpptne --- Oec..tNr 1991 
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TAB. 2 A 
----·'------------------------------------------------------------------------------------------------------- COtl,,111 2 .1 • PAVAH MPl""AHTJ 9'A., GAlllUA V!HETA -----

Tot al Current Investment tn usD CthouHnd> 

YMr. • • • • • .• • 1993 1994 1995 1996 

Ftxtd tnve1t11ent costs 
l9nd, atte pref>9r•tton, develop111nt 0.000 0.000 0.000 0.000 
llulldtng1 end civil works ••••• o.ooo 0.000 0.000 0.000 
Auxtltery end 1ervtce f•clltttes 0.000 0.000 0.000 o.ooo 
Jncorpor•ttd fixed e1set1 ••••• 0.000 0.000 0.000 0.000 
Plent, Mchlnery end equlpMnt .. 0.000 0.000 0.000 0.000 

----------- -------------- --------------- -------··-------
Totel ftxtd tnvest11ent co1ts •••• 0.000 0.000 0.000 0.000 

Preproductton cepttels expendtturea. 0.000 0.000 0.000 0.000 
llor-ktng ceptt•l .......... 161.080 145.136 168.982 -0.000 

---------- -------------- --------------- ---------------Totel current tnvest11ent co1ts • • • 161.0llO 145.136 168.982 -0.000 

Of it tor-etgn, x ......... 0.000 0.000 0.000 0.000 

Project Ptltpptne --- Decellber 1991 
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TAB. 3.1 A • --------------------------------------------- C011,Alt 2.1 - 'AYAH "-''l"'IAHTI 1,A., GALLJfltA VINITA-------------------------------------------------------------------------- ----
Total Production Costs tn USO (thouaend) 

YHr ••••.•••.•.••••• 1993 1994 1995 1996 1997 1991 1999 2000- 2 

X of no.. cepactty (11ngle product>. 0.000 0.000 0.000 0.000 0.000 o.ooo 0.000 0.000 
ltw •tertel 1 . . • . . • • • • • • 622.390 1242.620 1883.600 1883.600 1883.600 1883.600 1883.600 1883.600 
Other rev •teriel1 .......... 273.955 547.031 829.190 829.190 829.190 129.190 129. 190 129.190 
Uttl 1t1H ...... . ....... 2.240 4.4&i 6.720 6.720 6.720 6.720 6.720 6.720 
Energy • • • • • • • . .... 119.139 238.097 357.504 357.504 35l.504 357.504 357.504 '57.504 
Lebour, dtrect ••• . ....... 68. 108 94.095 114.739 114.739 114.739 114.739 1'4.739 '14.739 
ltepetr, .. tntenence . .. . . . 18.600 18.600 18.600 18.600 18.600 18.600 18.600 11.600 
SparH ......... . ..... 0.000 0.000 99.900 99.900 99.900 99.900 99.900 99.900 
Fectory overheeda . . ..... 44.594 44.594 44.594 44.594 44.594 44.594 44.594 44.594 

-------------- -------------- --------------- --------------- --------------- --------------- -------------- ---------------Fectory co1t1 ............ 1149.026 2189.517 3354.847 3354.847 3354.147 3354.847 3354.847 3354.847 
Adllin11tr1ttve overheed1 •••.•• 57.805 73.805 88.830 88.830 88.830 88.830 88.130 88.UO 
lndir. co1t1, 11le1 end d11tr1button 36.870 56.no 75.670 75.670 75.670 75.670 75.670 75.670 
Otrect co1t1, ••l•• end di1trtbutton 193.000 337.000 370.000 37().000 370.000 370,000 J70.000 370.000 
Deprec1atton ..••...••••• 602.500 602.500 602.500 602.500 602.500 554.500 554.500 554.500 
ftnanct•l colt• ........... 398.000 381.417 315.083 248.750 182.417 116.083 49.750 0,000 

------------- -------------- -------··------- --------------- --------------- -------------- ----------- ---------------Tot•l production COltl ••••••• 2437.201 3641.009 4806.931 4740.597 4674.263 4559.930 4493.597 4443.847 -- •• ·- ............... .. ............. ••••••••••••••• ·······---·· ·-••WWW • w•wwwwwwwam•• • •••••••••••••• 
Co1t1 per unit < 11ngle product ) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0,000 
Of It foreign, X . . ...... 36.Ssa 24.016 16.811 15.647 14.450 13.357 12.071 11.094 
Of tt varlable,X • . ....... 7.919 9.256 7.697 7.805 7.916 a. 114 8.234 1.326 
Tot• l lllbour • . • . • • • • • , • • 1ll.3SJ 159.340 179.984 179.984 179.984 179.984 179.984 179.984 

'roJect 'lllppfne --- D•c•llb•r 1991 
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TAD. 3. 2 A -------------------------------------------------- CotlFAlt 2.1 - ,AVAN ltA"""AHTI .,A, I GALLIEltA VENETA ----------- ·--------------------------------------------------------------
Total Production Costs in USD <thounnd> 

Yeer •• • • • • • 

X of no11. c..,_city C1ingle product). 
A.v .. teriel 1 • • . 
Other rev .. ter1el1 
UtilittH ••... 
Energy ••••••• 
Lebour, direct ••• 
AeJ19ir, .. tntenence 
Spere1 • • . • • 
Fectory ~rhelld• • 

Fectory co1t1 • • • . • 
Adllini1tretive overtie.d1 ••••• 
lndir. co1t1, ••l•• end dt1tribution 
Direct co1t1, ••l•• er.d di1tribution 
Deprecietion •••• 
Ftnenc1el coat1 ••• 

Totol production co1t1 

Co1t1 per unit ( 1ingle product ) 
Of It foreilil"I, X • • •••••• 
of It v~rieble,X ••••• 
Totel lebour . • • • . • . • . • • 

200].. 7 

0.000 
1118].600 
129.190 

6.720 
357.504 
114.739 
18.600 
99.900 
44.S94 

3354.847 
88.830 
7S.670 

370.000 
29.500 
0.000 

3918.847 ..................... 
0.000 
0.000 
9.442 

179.984 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
'roJ1ct 'tltpptn1 --- 01c1eb1r 1991 
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TAB. 4 A 

----------------------------------------------------------------------------------------------------------------------- COlt,AR 2.1 - PAVAN flAPlftPIAHTI IPA., GALLJERA VEllETA -----
Net Working Capital tn UID (thouNnd) 

Yor ... 1993 1994 199S 1996-2007 
Coverage .. mete co to 

Current ••••t• I 
Account• receiveble . • 30 12.0 119.m 221.424 324.112 324.112 
Jnvent~y end aatertela • 3S 10.4 W.297 472.304 S61.17S 561. 175 Energy ....... 0 --- 0.000 0.000 0.000 0.000 Sperea ......... 90 4.0 0.000 0.000 24.975 24.975 Work tn progress .. 0 --- 0.000 0.000 0.000 0.000 Finished product• ... 15 24.0 50.215 94.305 143.4117 143.417 Ceah tn hend ......... 1 360.0 0.525 0.642 1.019 1.019 Totel current ••••t• ......... 556.132 71111.675 1054.761 1054.761 Current ltebllltlea end 

Account• peyeble • • • • • • 30 12.0 95.752 182.460 279.571 279.571 ------ --------------- --------------- ---------------Net working capital •••••••••• 461.080 606.215 m.191 m.191 ?ncreeae In working capltel •••••• 161.080 145.136 161.912 -0.000 
Net working cepitel, loc•l ...... 461.080 606.215 m.197 775.197 Net working capital, foreign ..... 0.000 0.000 0.000 0.000 

Note: mete • ainl111111 ct.ya of coverage ; c:oto • coefficient of turnover • 

-----------------------------------------------------------------------------------------------------------------------------------------·---------------------------------------
'roject Plltpptne --- Decellber 1991 
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TAB. 5.1 A 
----------------------------------------------~----------------------------~--------------------------------~----- COflFAR 2.1 - ,AYAH ltA'l"'IAHTl l,A,, GALLIE~A VENETA-----

Source of Finance, construction tn uso <thou1anc1> 

Year •••••••••••••• 

Equity, ordtnary •• 
Equity, preference. 
Subaidiea, gr..-its • 

Loan A, foreign • 
Lo.n I, foreign .. 
Lo.n c, foreign • 
Lo.n A, local •.•• 
Loan I, local .••• 
Loan c, local •••• 

Total loan •••.•.•. 

Current liabilities 
8M\k overdraft .••. 

Total funds ••..••. 

1992 

2620.000 
0.000 
0.000 

3980.000 
0.000 
0.000 
0.000 
0.000 
0.000 

3980.000 

0.000 
0.000 

6600.000 
--------------------------------------------------------------------------------------------------------------------------------------------------------··------------------------·--,roJect Ptlipptne --- Decellber 1991 
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·Ae. 5.2 A 
------------------------------------------~-~~~-~-------------------------------------------------------------- COllFAR 2.1 - rAYAH tlArl"rlANTl srA., GALLIERA YEHITA -----

;ource of Finance, production in uso <thouan> 

·~·,. ............ .. 
·qutty, ordinary •• 
'qutty, preference. 
0Jb1idie1, gr.,-.ta • 

LOW'I A, foretgn • 
LOW'I I, foretgn •• 
LOW'I c, foretgn . 
Leen A, loc•l ... . 
Lo.n I, l~c•l ... . 
Loen C, l~l •... 

- Totel loa."'1 ...... .. 

:urrent ltllbtlitiea 
3ank overdreft ••.• 

•ot•l funds ••••... 

1993 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

---------------0.000 

95.752 
261.131 

1994 

0.000 
o.ooo 
o.ooo 

-663.333 
o.ooo 
0.000 
0.000 
0.000 
0.000 

1995 

0.000 
0.000 
0.000 

-663.333 
0.000 
0.000 
0.000 
0.000 
0.000 

1996-99 

0.000 
0.000 
0.000 

-663.333 
0.000 
0.000 
o.ooo 
0.000 
0.000 

-----------~- --------------- ----------------663.333 -663.333 -663.333 

16.?CI 97. 111 0.000 
78.639 -339.820 0.000 

--~------------ --------------- --------------- ---------------356.933 -497.997 -906.043 -663.333 

rroject ftltpptne --- D1c1111b1r 1991 
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____ !~~:~!~-----~---------------------------------------------------------------------------------------------------- COllFAR 2.1 - ,AYAH llA'l"'IAHTI l,A., GALLllRA VENFTA ----

Cashf low Tables, construction in USD (thouHnd> 

Yur ••. 

Total cash inflow 

Financial reaources 
sales, net of ta~ • 

Total cash outflow 

Total ass•tl . 
Operati~ costl 
Cost of finance 
Repa~t 
Corporate tax 
Dividends p.9id 

Surplus ( deftctt ) . 
Cumulated caah balance 

Inflow, local ••• 
outflow, local ••• 
Surplus ( deficit ) 
Inflow, foreign • • 
outflow, foreign • • 
Surplus ( deficit > 

Met cashflow • • • • • 
Cumulated net cashflov 

1992 

6600.000 

6600.000 
0.000 

6600.000 

6600.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 

2370.000 
1670.000 
700.000 

4230.000 
4930.000 
-700.000 

-6600.000 
-6600.000 

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------,roject Ftltpptnt --- Dtcellbtr 1991 
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TAB. 6.2 A ---------------------------------------------------------------- Cot1FAA 2.1 • 'AVAH "A'l"'IANTI 5'A., GALLIEAA VENETA ----------------------------------------------------------
Cashflow tables, production in USD (thou1end> 

YNr ••••••.•• 1993 1994 1995 199S 1997 1998 1999 2000 2001 

Tot•l c••h inflow .. 1830.352 3923.607 5913.111 5816.000 5816.000 5816.000 5816.000 51116.000 5816.000 
--------------- ------------- --------------- --------------- --------------- --------------- --------------- --------------- ---------------Finmnci•l resources • 95.752 16.708 97.111 0.000 0.000 0.000 0.000 0.000 0.000 

S.l11, net of t•x • • 1734.600 3836.900 5816.000 5816.000 5816.000 51116.000 5816.000 5816.000 5816.000 

Tot•l c•ah outflow •• 2091.533 4002.248 5487.032 5177.821 5134.r.>5 5108.388 5065.271 4369.600 4369.600 f -------- --------- --------------- --------------- --------------- --------------- ----------- ------------- ---------------Tot•l HHU .. 256.832 231.843 266.093 -0.000 0.000 0.000 0.000 0.000 0.000 
Oper•ting -~•t• .• 1436.701 2657.092 3889.348 3889.347 38119.347 3889.347 3889.347 3889.347 3889.347 

,, 
Cost of fin.nee • 398.000 311.417 315.083 248.750 182.417 116.083 49.750 0.000 0.000 I. , 
ltepeyMnt .. 0.000 663.333 663.333 663.333 663.333 663.333 663,]]] 0.000 0.000 't Corpor•te ta11 .. 0.000 68.562 353.174 376.391 399.608 439.624 462.841 480.253 480.253 
Diwidenda paid ... 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Surplu1 ( deficit ) -261.180 -78.640 426.079 638.179 681.295 707.61l 750.729 1446.400 1446.400 t . ! 
Cumulated c•sh blilance -261.180 -339.821 86.259 724.437 1405.733 2113.345 2861!.074 4310.474 5756.874 I 

Inflow, loc•l .... 1'-30.352 3923.607 5913.111 5816.000 5816.000 5816.000 5816.000 5816.000 5816.000 
OUtf low, local • • • . 1693.533 2957.498 4508.615 4265.738 4288.955 4328.971 4352.188 4369.600 4369.600 
Surplu1 ( deficit ) 136.820 966.110 1404.496 1550.262 1527.045 1487.029 1463.813 1446.400 1446.400 ' . f 
?nflow, foreign ... 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
outflow, foreign .•• 398.000 1044.750 978.417 912.083 845.750 n9.417 713.083 0.000 0.000 ~. 

Surplus ( deficit > -398.000 -1044.750 -978.417 -912.083 -845.750 -779.417 -713.083 -0.000 0.000 I 
I. 
I· 

N•t cashflow • . • . • 136.819 966.110 1404.496 1550.262 1527.046 1487.029 1463.812 1446.400 1446.400 
Cumulated net cashflow -6463.181 -5491.071 -4092.575 -2542.313 -1015.267 471.762 1935.575 3381.975 4828.375 

r --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------'roject fillppine --- Decellber 1991 
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___ _:t~!)-~_!i_~~----~--------------------------------------------------------------------------------------------------- Cot!FAR 2.1 - ,AVAl4 ltA'l"'IANTl SPA., GALLIERA VENETA -----

Cashflow tables, production in USD (thouMnd) 

Year .•..•.•.• 2002 2003 2004 2005 2006 2007 

Total cash inflow .. 5816.000 5816.000 5816.000 5816.000 5816.000 5816.000 

--------------- ----------- --------------- --------------- --------------- ---------------financial resources • 0.000 0.000 0.000 0.000 0.000 0.000 
Sales, net of tax . • '5816.000 5816.000 5816.000 5816.000 5816.000 5816.000 

Total cash outflow . • 4369.600 4553.350 4553.350 4553.350 4553.350 4553.350 

--------------- ---------- --------------- --------------- --------------- ---------------Total assets .. 0.000 0.000 0.000 0.000 0.000 0.000 
Operating coats . 3889.347 3889.347 3889.347 3889.347 3889.347 3889.347 
Cost of finance • 0.000 0.000 0.000 0.000 0.000 0.000 
Repayment .. 0.000 0.000 :>.000 0.000 0.000 0.000 
Corporate tax 480.253 664.004 664.004 664.004 664.004 664.004 
Dividends si-id 0.000 0.000 0.000 0.000 0.000 0.000 

surplus < deficit > 1446.400 1262.650 1262.650 1262.650 1262.650 1262.650 
Cumulated cash balance 7203.273 1465.924 9728.574 10991.220 12253.880 13516.530 

lnf\ow, lo.:al ... 5816.000 5816.000 51116.000 5816.000 5816.000 5816.000 
Outflow, local . . . 4369.600 4553.350 4553.350 4553.350 4553.350 4553.350 
Surplua < defici\ > 1446.400 1262.650 1262.650 1262.650 1262.650 1262.650 
lnflow, foreign .. 0.000 0.000 0.000 0.000 0.000 0.000 
Outflow, foreign .. 0.000 0.000 0.000 0.000 0.000 0.000 
Surplus ( deficit > 0.000 0.000 0.000 0.000 0.000 0.000 

Net cashflow ..... 1"46.400 1262.650 1262.650 1262.650 1262.650 1262.650 
Cum1lated net cast.How 6274.774 7537.424 8800.074 10062.720 11325.370 12588.020 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------,roject F1l1pp1nt --- Dtctllbar 1991 
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Cashf lOW Discounting: 

a> Equity paid ver1us Net ineo11e flow: 
Net present value •••••••••••••• 2119.93 at 
Internal Rate of Return (IRRE1) •• 17.37 X 

10.00 x 

b) Net Worth versus Net cash return: 
Net presftlt value •••••••••••••• 2981.16 at 
Internal Rate of Return (JRRE2) •• 19.49 X 

10.00 x 
c) Internal Rate of Return on total inve1t111nt: 

Net presftlt value •••••••••••••• 2915.50 at 
Internal Rate of Return ( IRR) •• 16.11 X 

10.00 x 

Net Worth • Equity paid plus re1•rve1 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------,roject Ftltpptne --- Decelllber 1991 
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Net Income Statement tn USD (thouaand) 

Yeer ••••.•••••••••••• 1993 1994 1995 1996 1997 1998 1999 2000 

Totel 1eles, tncl. seles tex ••••• 1734.600 3836.900 5816.000 5816.000 5816.000 5816.000 5816.000 5816.000 
Lets: v•rieble cost1, incl ... let tex. 193.000 337.000 370.000 370.000 370.000 370.000 370.000 370.000 

--------- --------------- --------------- --------------- --------------- ------------- --------------- ---------------Varieble •rgin ............. 1541.600 3499.900 5446.000 5446.000 5446.000 5446.000 5446.000 5446.000 
As X of totel 1ele1 ......... 88.874 91.217 93.638 93.638 93.638 93.638 93.638 93.638 

Mon-verteble cost1, tncl. deprectetton 1846.201 2922.592 4121.847 4121.847 4121.847 4073.847 4073.847 4073.847 

.1 ------------ --------------- --------------- --------------- --------------- ------------ ---· --------... ---------------Operettonel Mrgin •• . .. . . . . -304.601 577.308 1324.153 1324.153 1324.153 1372.153 1372.153 1372.153 
As X of tot~I •~les .... . . . . -17.560 15.046 22.767 22.767 22.767 23.593 :?3.593 23.593 

'· Cost of fh\Wlce . . . . . . . . . . . 398.000 381.417 315.083 248.750 182.417 116.083 49.75U 0.000 ·i 
----------- --------------- --------------- --------------- --------------- ------------ ---·---------- ----··---------- ~ 

Gros1 prof t t • • • • • • • • • • • • • -70Z.601 195.891 1009.069 1075.403 1141.736 1256.069 1322.403 1372.153 . 
Allowences •. .. .. ............ 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

' Texeble profit •••••.• .... -702.601 195.891 1009.069 1075.403 1141.736 1256.069 1322.403 1372.153 
Tex .. .. . . . .. .. .. .. .. . .. . . . . . 0.000 68.562 353.174 376.391 399.608 439.624 462.841 480.253 I~ ----------- --------------- --------------- --------------- ----·---------- ---------- ---------- ·------------·· Net prof1t • . ••• ....... -70Z.601 127.329 655.895 699.012 742.129 816.445 859.562 891.899 l 

' 'I 
Dividends peid • . . . . . . . . . 0.000 0.000 0.000 0.000 0,000 0.000 0.000 0.000 I· 

Undistributed prof it • . . . ..... -702.601 127.329 655.895 699.012 142.129 816.445 859.562 891.899 
~/ Accu.ulated undi1tributed prof tt • • • -70Z.601 -575.272 80.623 779.635 1521. 764 2338.209 3197. 771 4089.670 

Gross proftt, X of totel sales •••• -40.505 5. 105 17.350 18.490 19.631 21.597 22.737 23.593 f: Net profit, X of total tales •••• -40.505 3.319 11.2n 12.019 12.760 14.038 14.n9 15.335 
RO£, Net prof It, X of equity ••••• -26.817 4.860 25.034 26.680 28.326 31.162 32.808 34.042 
ROI, !let profit+interest, X of invest. -4.505 7.366 13.724 13.396 13.067 13.180 12.852 12.606 

-------------------------------------------------------------------------------------------------------------------------------------------------·----------------------------------froject Ftlipptne --- Decellber 1991 
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Net Income Statement in USD (thouund) 

Year ••••••••••••••••• 2001 2002 2003 2004 2005 2006 2007 

Total 1ele1, incl. sales tax ••••• 5816.000 5816.000 5816.000 5816.000 5816.000 5816.000 5816.000 
Lest: v•rteble cost•, tncl. 1•l11 tax. 370.000 370.000 370.000 370.000 370.000 370.000 370.000 

----------- --------------- --------------- --------------- -------------- ---------- -·----------VartM»le Mrgin .. . . . . . . . . . . 5446.000 5446.000 5446.000 5446.000 5446.000 5446.000 5446.000 
As X of total sales ......... 93.638 93.638 93.638 93.638 93.638 93.638 93.638 

Non-variable costs, tncl. deprectettan 4073.847 4073.847 3549.847 3549.847 3549.847 3549.947 3549.847 
------------ ---··----------- --------------- --------------- -------------- -------------- ---··----------

Operational Mrgin •• ....... 11n.153 1372. 153 1897.153 1897.153 1897.153 1897.153 1897.153 
As X of tot•l sales ....... 23.593 23.593 32.620 32.620 32.620 32.620 32.620 

Cost of f inane• ..... 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

---------- --------------- --------------- --------------- --------------- -------------- ----··---------
Gross profit • • • • • • . • • • • • • 1372. 1:>3 1372.153 1897. 153 1897.153 1897.153 1897.153 1897.153 
Allowances ••.. . . . . . . . . . 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
T•~M»le prof it . . ...... 1372.153 1372.153 1897.153 1897.153 1897.153 1897.153 1897.153 
Tu ... . ........ 480.253 480.253 664.004 664.004 664.004 664.004 664.004 

------------- --------------- --------------- --------------- --------------- -------------- ----· ·----------
Net profit • • . • . ........ 891.899 891.999 1233. 149 1233.149 1233. 149 1233.149 1233.149 

Dividends peid •••••••••••• 0.000 o.oon 0.000 0.000 0.000 0.000 0.000 
Undhtrtbuted profit . . ••••••• 891.899 891.899 1233.149 1233.149 1233. 149 1233. 149 1233.149 
AccU11Uleted undistributed prof it • • • 4981.569 5873.469 7106.618 8339.768 9572.917 10806.070 12039.220 

Gro11 profit, X of total 11le1 •••• 23.593 23.593 32.620 32.620 32.620 32.620 32.620 
lbt profit, X of total ••les • • • • 15.335 15.335 21.203 21.203 21.203 21.203 21.203 
ROE, Net profit, X of equity ••••• 34.042 34.042 47.067 47.067 47.067 47.067 47.067 
ROI, Net prof it+interest, X of invest. 12.606 12.606 17.429 17.429 17.429 17.429 17.429 

r1•0J1ct fl l ippln1 --- Dec111ber 1991 
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Projected Balance Sheets, construction in usD <thouHnd> 

YNr •• · • 

Tot•l •Heta 

Fixed •••eta, net of depreciation 
Construction in progress ••• 
Current asset• • • • . • • • • 
Cash, ti.nit • • • . • • • • • • 
C•ah 1urplu1, ftnence available 
Losa carried forv.rd 
Loa a ••••••••••••• 

Total liabilities 

Equity c.pttal 
Reserves, ret•ined profit 
Profit ........ . 
Long ~ lledi1111 ter• debt 
Current liabilities •.•••• 
Bank overdraft, fi~nce required. 

Total debt 

Equity, X of liabilitie1 

1992 

6600.000 

0.000 
6300.000 
300.000 

0.000 
0.000 
0.000 
0.000 

6600.000 

2620.000 
o.ooo 
0.000 

3980.000 
0.000 
0.000 

3980.000 

39.697 

'~oject filippine --- Decelllber 1991 

~ 

.• 

'f 
r' r 

I 

'· 
1• I, 

1 I~ 

r 
• 

I' 



... - ~ ... •:• '-·•\ :.-"' <--".-...1_ ".9 
.• ' -·~-.lt:;.• 

-------------- ··-- - -·-

~ .... !:"-" .. _ ·-... • 
·~·t~· 

.. 
. 

'.~f 
TAB. 9.2 A 

------------------------------------------------~--------------------------------------------------------------------- COf'IFAR 2.1 - rAVAN "A'l"flANTI srA., GALLIERA VENETA-----

Projected Balance Sheets, Production in uso <thou•n> 
Ynr 

Totel 81HU 

Fixed e11et1, net of depreciation 
Con1truction in progress ••• 
Current a11et1 • • • • • • 
Celh, bank 
Cash 1urplu1, fin.nee eveileble • 
lo11 carried forwt1rd 
loss 

Totel liebilities 

Equity capttel 
Reserves, reteined profit 
rrotit . . . . . . •.. 
Long Md Mdh111 ter• debt 
Current liebilitie1 •.••• 
Bank overdraft, finance required. 

Total debt • . 

Equity, X of ltebtltttes • 

1993 

6956.933 

5697.500 
0.000 

556.307 
0.525 
0.000 
0.000 

702.601 

6956.933 

2620.000 
0.000 
0.000 

3980.000 
95.752 

261.181 

4336.934 

37.660 

1994 

6586.276 

5095.000 
0.000 

788.033 
0.642 
0.000 

702.601 
0.000 

6586.276 

2620.000 
0.000 

127.329 
3316.667 
182.460 
339.820 

3838.947 

39.780 

1995 

6208.799 

4492.500 
0.000 

1053.749 
1.019 

86.260 
575.272 

0.000 

6208.799 

2620.000 
0.000 

655.895 
2653.333 
279.571 

0.000 

2932.904 

42.191' 

1996 

5669.207 

3890.000 
0.000 

1053.749 
1.019 

724.439 
0.000 
o.ooo 

5669.207 

2620.000 
ao.623 

699.012 
1990.000 
279.571 

0.000 

2269.571 

46.215 

1997 

5748.001 

3287.500 
0.000 

1053.749 
1.019 

1405.734 
0.000 
0.000 

5748.001 

2620.000 
n9.635 
742.129 

1326.667 
279.571 

0.000 

1606.238 

45.581 

1991 

5901.113 

273:S.OOO 
0.000 

1053.749 
1.019 

2113.345 
o.ooo 
o.ooo 

5901. 113 

2620.000 
1521.764 
816.445 
663.334 
279.571 

0.000 

942.904 

44.391 

1999 

6m7.342 

2118.500 
0.000 

10'3.749 
1.019 

~4.074 
0.000 
0.000 

6m7.342 

2620.000 
23!8.209 
859.562 

0.000 
219.571 

0.000 

219.571 

~2.970 

2000 

6919.240 

1624.000 
0.000 

1053. 749 
1.019 

4310.473 
0.000 
0.000 

6989.241 

2620.000 
3191.771 
891.899 

0.000 
279.571 

0.000 

279.571 

17.486 

rroject f1l1pptne --- Decellber 1991 
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Projected Balance Sheets, Production in usD <thou1end> 

YHr •• · • 2001 2002 2003 2004 2005 2006 20(17 

Tot•l HHtl ............ 7111.140 8773.039 10006.190 11239.340 12472.490 13705.640 14938 • .,,0 

---------- -------------- --------------- -------------- --------------- --------------- -----------· ·-
Fixed ••••t•, "9t of ct.preci•tton 1069.500 515.000 485.500 456.000 426.500 397.000 367.5(10 
Conatruction in pr09re11 ..... 0.000 0.000 0.000 0.000 o.ooo 0.000 o.ouo 
Current ••Htl .......... 1053.749 1053.749 1053.749 1053.749 1053.749 1053.749 1053.7119 
CHh, bMk ............. 1.019 1.019 1.019 1.019 1.0i9 1.019 1.0'9 
C•lh 1urplu1, fin9nce •vail.t»le • 5756.872 7203.271 8465.921 9728.570 10991.220 12253.870 13516.5i!O 
Lo11 ~rried torv•rd ........ 0.000 0.000 0.000 0.000 0.000 0.000 0.0110 
LOH .................. 0.000 0.000 0.000 0.000 0.000 0.000 O.OllO 

Tot1l li.t»ilttie1 ••.••••• 7111.140 8773.039 10006.190 11239.340 12472.490 13705.640 14938. 7'10 ____________ ..,. 
-------------- --------------- --------------- --------------- -------------- --· -----·-

Equity capital ............ 2620.000 2620.000 2620.000 2620.000 2620.000 2620.000 2620.0110 
Re1erve1, retained profit • . . • 4089.670 4981.569 5873.469 7106.618 8339.768 9572.917 10806.0''0 
'roth ............... 891.899 891.899 1233.149 1233. 149 1233.149 1233.149 1233.1't9 
Long llnd medium ter• debt • . . • 0.000 0.000 0.000 0.000 0.000 0.000 O.OIO 
Current lt.t»tl 1t tH • • . • . • • 279.571 279.571 279.571 279.571 279.571 279.571 279.5''1 
lank -rdraft, fin9nce required. 0.000 0.000 0.000 0.000 0.000 0.000 O.OIO 

Tot•l debt ........... 279.571 279.571 279.571 279.571 279.571 279.57~ 279. 5"1 

Equity, X of liab!lltie1 .... 33.244 29.864 26. 184 23.311 21.006 19. 116 11. s:sa 
------------------------------------------------------------------------------------------------------------------------------------------------------··-----------------------------'roJ•:t ftltpp1ne --- Dec111ber 1991 
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·----- ------------------------------------~-----~---------------------Sensttlvtty of !II 
tnt•rnel r•t• of return 

·------------------------------------ -------------------------------ael•• price operettng c tnttt•l tnv 
-20.0 -4.47 24.SJ 20.41 16.11 
-19.0 -2.92 24. 14 20.16 
-19.0 -1 .47 2J.74 19.91 
-17.0 -0. 11 25.JS 19.67 
-16.0 1.17 22.95 19.45 
-15.0 2.Ja 22.55 19. 19 
-14.0 J.5J 22.14 11.96 
·lJ.O 4.6J 21.7! 11.74 
-12.0 5.69 21.52 11.51 
-11.0 6.70 20.91 11.29 
-10.0 7.61 20.49 11.0I 

I 
-9.0 1.63 20.01 17.17 
-3.0 9.55 19.65 11.66 
-7.0 10.44 19.22 17.46 
-6.0 11.31 11.19 17.25 
-4.0 12.99 17.91 16.16 
-3.0 1J.79 17.47 16.67 

:I -l.O 14.51 17.02 16.41 
l -1.0 U.35 16.57 16.29 
~ 

0.0 16. 11 16.11 16. 11 
1· 1.0 16.116 15.65 15.9J 

l. 
2.0 17.59 15.11 15.75 
J.O 11.31 14.71 15.SI 
4.0 19.02 14.2J 15.40 
5.0 19.72 11.74 15.2J 

t. 6.0 20.41 1J.2S 15.06 
7.0 21.09 12.76 14.90 

~ 9.o 21.76 12.25 14.74 
• 9.0 22.42 11.74 14.57 

l. 10.0 2J.07 11.22 14.42 
~~.o 24.16 10. 16 14. 10 

• 1J.O 24.99 9.62 1J.9S 
14.0 25.61 9.06 u.ao 
15.0 26.2J 1.50 1'.65 
16.0 26.15 7.9' 1'.50 
17.0 27.45 7.'4 1J.J6 
19.0 28.06 6.74 1'.22 
19.0 28.65 6.1J 1J.07 
.-0.0 29.24 5.51 12.9' 
21.0 29.83 4.17 12.IO 
22.0 J0.41 4.22 12.66 
13.0 J0.99 J.54 12.52 
14.0 J1.56 2.15 12.'9 
25.0 32.1J 2.14 12.26 
26.0 ')2.69 1.41 12. 1J 
28.0 JJ.81 -0.12 11.17 
29.0 J4.J6 -0.9' 11.75 
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• Sensitiuitw af' IRR 
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,~---------------CCll"PAR 2.1 PAVAN 11APUtPIANTI SPA., GAU..J:ERA VENETA -----
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·------------------------------------~-----~--~~~--------------------------------------------~------------- CO"fAR 2.1 - PAYAN ftAPJ"PJANTJ SPA., GALLIE•A VENETA -----
Project fi l ippine 
Decellber 1991 ··-1 y.er(1) of con1truction, 15 yeer1 of production 
currency conver1ion r•t•1: 

foreign currency 1 unit • 1.0000 unite eccounting currency 
loc•l currency 1 unit• 1.0000 unite eccountlng currency 

•cc:ount1ng currency: USD (thou1end) 

Total initial investment during con1tructlon phliH 

filled HHtl 
current ••Ht• 
tot•l ••Htl 

6300.00 
300.00 

6600.00 

78.254 X foreign 
0.000 X foreign 

74.697 X foreign 

Source of funds during con1tructlon phliH 

eqi.ilty I grent1: 
foreign loen1 
loc•l loen1 

46.154 X foreign 

tot•l fund• : 

3965.00 
2635.00 

0.00 
6600.00 67.652 X foreign 

Cashflow from operations 

Yftr: 1 2 3 
oper•tlng co1t1: 1243.70 2320.09 3519.35 
deprec1•tton : 602.50 602.50 602.50 
1nterHt : 263.50 252.52 208.60 

---------------- ---------- ------------ ------------production co1t1 
thereof foreign 
tOt8l HlH 

9ro11 Inc
net 1nc
cHh Nllence 
net cHhflow 

: 

2109.70 
26.71 x 

1734.60 

-568.10 
-568. 10 
-126.68 
136.82 

3175.11 
12.87 x 

3836.90 

324.79 
211.11 
229.31 
921.00 

Net Pre1ent Yelue •t: 
lnternel Rate of Return: 

10.00 x • 
15.M X 
20.19 x 
26. 19 x 

2805.95 

Return on eqi.iity1: 
Return on equlty2: 

Index of Schedules produced by COllFAR 

Tot•l 1n1t1•l 1nve1t111nt 
Tot•l 1nvHteent during production 
Tot•l production co1t1 
Working Cepltel reqi.ilr-te 

CHhflov Teble1 
Projected lllllence 
N•t lncOtlt 1tet ... nt 
source of flnence 

4330.45 
7.66 x 

5816.00 

1115.55 
725.11 
719.46 

1367.23 
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.'!~!!_!--~----!J·-----------------------------~-~------~---------------------------------------------------------- CotlFA~ 2.1 - PAVAN llAPl"PIANTI SPA., GAlllEIA VENEIA ----· 

•tal Initial Investment tn uso (thounnd> 

•r . .. • • • .. • • • 

~ invest-.nt cost• 
••>d, 1tte pr~r•tion, dralopMnt 
d ldlngs ...., chlH -rh • . . • 
••lli•ry 9nCI service f•ctltti•• 
•torpor•ted fixed •nets .. 
•nt •chlnery end eq1.1t._t 

1992 

380.000 
430.000 
520.000 

0.000 
5110.000 

11l fixed tnvutment cottl , • • • 6240.000 

·-production C9Ptt•l expendtturH. 60.000 
work Ing C9Pit•l • . • . . • • 300.000 

•l lnlti•l lnvest .. nt coats • • • 6600.000 

it foreign, in l . . . . . . • • 74.691 

----------------------------------------------------------------------------------------------------------------------------------------------------- .. ·-------··---
Project fl llpplne --- DtcHber 1991 
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TAO. 2 D 
---------------------~--------------~~~----~~--~-----~--~~--------------------------~---------------- COllfAR 2.1 - 'AYAH llA'l"'IAHTI l,A,, GALLIERA VEHEYA ·----

>tal Current Investment tn usD <thouNnd> 

1r .......... . 1993 1994 1995 1996 

-~ lnv•1t-.nt co1ts 
md, 1lte pr..,er•tton, devel..-nt 0.000 0.000 0.000 0.000 
•ildlng~ end civtl wort1 .•. , • 0.000 o.ooc 0.000 0.000 
••ill•ry end 1~rvtc• f•ctltttea 0.000 0.000 0.000 0.000 
•t<'rpor•tM fhed •H•U ••••• 0.000 0.000 0.000 0.000 
lent, •chtMry end equt.-nt 0.000 0.000 0.000 0.000 

---------- ------------ -------------
_____________ ..,._ 

t•l >lxed tnvut-.nt cost• • . 0.000 0.000 0.000 0.000 

-production ceplt•l• e.,,.ncttturea. 0.000 0.000 0.000 0.000 
·king ceptt•l .......... 161.0llO 145.136 161.982 -0.000 ------------ -------------- ---------------

___ ,. ____________ 
·•l curr.nt tnve1tment coat• ••• 161 .OllO 145. 136 161.982 -0.000 

it foreign, l . . . 0.000 0.000 0.000 0.000 

,roject Fl ltpplnt --- 111cHbtr 1991 
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---~~--__!l_-_! ____ U_ ----------------~-~~~--~------~------------------------------------------------------- COf'lfAR 2.1 - PAYAN "APl"PIANTI SPA., GALLIERA VENETA-----

Total Pro ·lt .. _ t. ion Costs tn USD (thousand) 

Y .. r ••••••••••..•••• 1993 1994 1995 1996 1997 1998 1999 2000- 2 

X of no.. cepactty <single product). 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rew •tertel 1 •.••.•••••• 622.390 1242.620 1883.600 1883.600 1883.600 1883.600 1883.600 1883.600 
Other rev •tert•l• ......... 273.955 547.031 829.190 829. 190 829.190 829.190 829.190 829.190 
UtHtUH ................ 2.240 4.480 6.720 6.720 6.720 6.120 6.720 6.720 
Ene~ ••••••••••••••• 119.139 231.097 357.504 357.504 357.504 357.504 357.504 357.504 
Lebou1, dtrect .•••••••••• 68.108 94.095 114.739 114.739 114.739 114.739 114.739 114.739 
Repetr, .. tntenence . . . . . . .. . 18.600 18.600 18.600 18.600 18.600 18.600 18.600 18.600 
SperH ................ 0.000 0.000 99.900 99.900 99.900 99.900 99.900 99.900 
Fec:tory overheed• ............ 44.594 44.594 44.594 44.594 44.594 44.594 44.594 44.594 ----------- ----------- --------------- --------------- --------------- ------------- -------------- ---------------
Fec:t~y costs ............ 1149.026 2189.517 3354.847 3354.847 3354.847 3354.847 3354.847 3354.847 
Adlltnt1trettve oo.·erhf!eds . • • • • • 57.805 73.805 88.830 88.830 88.1130 88.830 88.830 88.830 
Jndtr. eo•t•, sales end dtstrtbutton 36.870 56.770 75.670 75.670 75.670 75.670 75.670 75.670 
Direct co1t1, sales end distribution 193.000 337.000 370.000 370.000 370.000 370.000 370.000 370.000 
Deprecietton .••••••••••• 602.500 602.500 602.500 602.500 602.500 554.500 554.500 554.500 
Ftnenci•l costs ........... 263.500 252.521 208.604 164.687 120.n1 76.854 32.938 -0.000 

----------- ------------- -------------- --------------- --------------- --------------- -------·------- ---------------Total production costs • • • • • • • 2302.701 3512.113 4700.451 4656.534 4612.618 4520. 701 4476.784 4443.847 
aw ==···- ---·· ••••••••••••••• --· .. ·····- ..w•••••••••eaw ··-·-·- ••••••••••••••• .....••........ 

Cost• per unit < single product > . 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Of tt foreign, X • • • • • . ... 32.853 21.227 14.926 14. 124 13.306 12.605 '11.748 11.094 
Of it vertflble,X • • • • . . •••• 8.381 9.595 7.872 7.946 8.021 8.185 8.265 8.326 
Total labour • • • • • . • . •••• 133.353 159.340 179.984 179.984 179.984 179.984 179.984 179.984 

Project flltpptne --- Oeeelllbe~ 1991 
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____ !~_.__~-._~----~----------------------------------------------------------------------------------------- COHFAR 2 .1 - PAVAN llAPJNPIAHTJ SPA., GALL I EltA VEHE TA -----

Total Production Costs tn usD CthouHnd> 

Y .. r •••• · · • 

X of l'I09. cepecity (ai119le product). 
11811 .. tert•l 1 . • 
Other rw •teri•ls 
Ut1ltt1H 
Energy • 
l8bour, dtr.ct 
ltepatr, •tntenence 
Splirff 
F•ctory 0¥9rhe8d• • 

F•ctory costs 
Adlatntatr•ttve overheads 
lndtr. cost~, ••les and dtstrthutton 
Direct costs, ••les and diattlbutton 
Depreci•tton . • 
Ftiwnct•l costs • • • 

Tot•l production costa 

Cotti per unit ( 1tngle product > 
Of tt foretgn, X •••••••••• 
Of tt vari8ble,X • • • • . • .•• 
Tot•l l8bour • . • • • . • • • • • 

2003- 7 

0.000 
1883.600 

1129.190 
6.720 

357.504 
114.739 
18.600 
99.900 
44.594 

3354.847 
aa.uo 
75.670 

370.000 
29.500 
0.000 

3918.847 

0.000 
0.000 
9.442 

179.984 

Project r1l1ppfne --- Decellber 1991 
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TAB. 4 B 
--------------------------------------~~------------------------------------------------------------------------- COf'lFAR 2.1 - 'AYAH "A'l"'IANTI SPA., GALLIF.RA VENETA-----

Net Working Capital tn usD <thouNnd> 

Y•r .• 1993 1994 1995 1996-2007 

C-ege ......... lldc co to 

Current •••et• I 
Account• recelveble • . • 30 12.0 119.725 221.424 324.112 324.112 
Inventory end .. terl•l• • 35 10.4 386.297 472.304 561.175 561.175 
Enel"9)' ............ 0 --- 0.000 0.000 0.000 0.000 
Speres ............ 90 4.0 0.000 0.000 24.975 24.975 
Work tn progress ....... 0 --- 0.000 0.000 0.000 0.000 
Ftntahed product• ... 15 24.0 50.285 94.305 143.487 143.487 

Celh tn hend ......... 1 360.0 0.525 0.642 1.019 1.019 
Tot•l current esseta ......... 556.132 188.675 1054.768 1054.768 
Current lteblltttes end 
Account• ,,.yeble • • • • • • 30 12.0 95.752 182.460 279.571 279.~71 ----- ------------- -------------- -----··---------
Net wrung cepttal ••...•• 461.080 606.215 nS.197 775.197 
Jncrene tn wrktng cepttal .••••• 161.080 145.136 168.98Z -0.000 

... t wrktng cepttal, local . . . . . . 461.080 606.215 nS.197 n5.197 

... t wrktng capital, foreign ..... o.ooo 0.000 0.000 0.000 

Note: me • •int.,. dey• of coverage ; coto • co.fftctent of turnover • 

'roJect Ftltpptne --- Decelllber 1991 
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TAB. 5.1 D 
--------------------------------------~-~~-~----~------------~-~-------------------------------------------- COl1FAA 2.1 - ,AYAH "A'l"'IAHTI S,A., GAlllERA VENETA-----

Source of Finance, construction tn uso CthouHnd> 

YNr ••••••••.••••• 

Equity, ordhMiry •• 
Equity, prefer~ce. 
Sub9td1 .. , grent1 • 

Loen A, fCH"eign • 
loen I, fo.-.tgn .• 
loen C, foreign • 
loen A, locel .•.. 
loan I, locel •••• 
Loan c, local •••• 

Totel lo.t ....... . 

Current ltebtlttte1 
ler* overdraft •••• 

Totel fund1 ...••.• 

1992 

2385.000 
0.000 

1580.000 

2635.000 
0.000 
0.000 
0.000 
0.000 
0.000 

2635.000 

0.000 
0.000 

6600.000 

'roJect ftltpptne --- Decellber 1991 
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____ !~..:--~:-~ ____ !J __________________________ ~-~------------------------------------------------------------- CotlFAR 2.1 - rAYAH ltArl"'lAHTI srA., GALLIERA VENETA -----

Source of Finance, production in uso <thou1end> 

""" .............. 199] 1994 1995 1996-99 

Equtty, ordtnery .• 0.000 0.000 0.000 o.ooo 
Equtty, ~ference. 0.000 0.000 0.000 0.000 
Subsldl .. , grent1 • 0.000 0.000 0.000 0.000 

LOlll'I A, for•lll" • 0.000 -439. 167 -439.167 -439.167 
Loen I, foretgl'I •• 0.000 0.000 0.000 0.000 
Loen C, toretgl'I • 0.000 0.000 0.000 0.000 
LC9n A, loc•l •••• 0.000 o.ooo o.ooo 0.000 
Loen I, loc•l .••• 0.000 0.000 0.000 0.000 
LOlll'I c, loc•l .••• 0.000 0.000 0.000 0.000 

--------------- -------------- --------------- --------------Tot•l loen •••••••. 0.000 -439. 167 -4]9.167 -439.167 

Current tl.t>llltl•• 95.752 86.708 97.111 0.000 
... ~•ft •••• 126.681 -126.681 0.000 0.000 

--------------- ------------ --------------- ---------------Totel funds •••.•.. ZZZ.433 -479. 140 -542.056 -439. 167 

,, 

I 
;~ 

rroject ,lllpptne --- Dece...,_r 1991 -. ' 
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-~!_~.:..._~:-~----!_)------------------- --------------------------------------------------------------------- C°"'AR 2.1 - ~AYAH llA'l"'IANTl 1,A,, GALLIERA VENETA -----

Cashf low Tables, construction tn usD <thouNnd> 

,..,. ..... 
Tot•l ce9h tnflow 

ftnenctel resource• 
lel .. , net of t•• 

Tot•l cMh outflow 

Totel aMtl 
Operett,. co1t1 
Coet of ftnence 

·~t Corporete tH 
It vtdlftda pe td 

SUrplus ( deficit > 
CU11Uleted cesh belence 

Inflow, lOQl • 
outflow, loc•l . 
lurplut ( deficit ) 
Inflow, foreign 
outflow, foreign •• 
Surplus ( deftctt > 

... t cethflow . 
Cumleted net cHhflov 

1992 

6600.000 

6600.000 
0.000 

6600.000 

6600.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 

2135.000 
1610.000 
465.000 

4465.000 
4930.000 
-465.000 

-6600.000 
-6600.000 

---------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------'roJect ,tltpptn• --- D•c•lllber 1991 
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TAB. 6.2 D 
rAVAll f!Arl"'IANTI srA., GALLIERA VENETA --------------------------------------------------------------------------------------------------··------------------------- C°"'AR 2.1 -

Cashflow tables, production in USO (thouund) 

Y•r. , •••.•• 1993 1994 1995 1996 1997 19911 1999 2000 2001 

Totel ceeh inflow .. 1830.352 5923.607 5915. 111 5816.000 5816.000 51116.000 5816.000 5816.000 51116.000 
--------------- -------- -------------- --------------- --------------- --------------- --------------- --------------- ---------------Ftnenctel resources • 95.752 86.708 W.111 0.000 0.000 0.000 0.000 0.000 0.000 

sel .. , net of tex • • 1754.600 JaJ6.900 5(116.000 5816.000 5616,000 51116.000 5816.000 5816.000 5816.000 

Totel ceeh outflow •• 1957.0ll 5694.299 5193.655 4899.014 41170.468 411511.722 41130. 177 4369.600 4369.600 

t --------------- ------ -------------- -------·----- --------------- --------------- -------···--- -------------- ---------------Totel t11Mta .... 256.832 231.845 266.093 -0.000 0.000 0.000 0.000 0.000 0.000 
Operettng costs • • • 1436.1'01 2657 .092 laa9.3411 3889.347 38119.347 38119.347 38119.347 38119.347 38119.347 
Cost of ftnence • 263.500 252.521 208.604 164.6117 120. 771 76.1154 32.958 -0.000 0.000 
lepeyMnt ..... 0.000 439. 167 439. 167 439. 167 439,167 439.167 439.167 0.000 0.000 '' 
Corpor•t• tex 0.000 113.675 390.442 405.1113 421.1114 453.355 468.725 480.253 480. 253 

' Dhidenda peid ... 0.000 0.000 0.000 0.000 0.000 0.000 o.ooo 0.000 0.000 

• Surplu. ( detictt ) -126.6111 229.309 719.458 916.986 945.532 957.2711 9115.823 1446.400 1446,400 t Cumuleted cesh bel11nce -126.681 102.628 822.086 1739.073 2684.605 3641.883 4627.106 6074.106 7520.506 

Inflow, locel .... 1830.352 3923.607 5913.111 5816.000 51116.000 51116.000 51116.000 51116.000 51116.000 I ' 
outflow, loc•l • • • • 1693.533 3002.611 4545.882 4295.160 4310.530 4342.701 4358.072 4369.600 4369.600 ~ 
Surplu. ( dettctt ) 136.819 920.996 1367.229 1520.840 1505.470 1473.299 1457.928 1446.400 1446.400 , I 
Inflow, foretgn 0.000 o.ooo 0.000 0.000 0.000 0.000 0.000 0.000 0.000 v 
outflow, toretgn • • • 263.500 G91.6811 647. 771 603.1154 559.9311 516.021 47l.104 -0.000 0.000 
SUrplu. ( deficit > . -263.500 -691.6811 -647.m -603.1154 -559.9311 -516.021 -472.104 0.000 0.000 •. 
Net ceshflow •••.• 136.819 920.996 1367.229 1520.1140 1505,470 1473.299 1457.921 1446.ltOO 1446.400 t' r-
Cumuleted net CHhtlow -6463. 181 -5542.184 -4174.956 -2654.115 -11411.646 324.653 1782. 581 3228.9111 4675.3111 

------------------------------- ·--------------------------------------------------------------------------------------------------------------------------------------------- ~ rroject ,iltpptne --- Docelllber 1991 
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~-!~~--~~-~----!'------------------------~~~---~--~----------------------------------------------------------- c°"rAR 2.1 - ,AYAH flA'l"'IAHTI S,A., GALLIERA VENETA-----

Cashflow tables, production tn USD (thounnd) 

Yeer •••••••.• 2002 2003 2004 2005 2006 2007 

Totel celh inflow .. 5816.000 5816.000 5816.000 5816.000 5816.000 5816.000 
--------------- - ----- ----------- -------------- --------------- ---------------Ftn.nci•l resources • 0.000 0.000 0.000 0.000 0.000 0.000 

Sele•, net of t.. • • 5816.000 5116.000 5816.000 5816.000 5816.000 5816.000 

Totel celh outflow • • 4369.600 4553.350 4553.350 4553.350 4553.350 4553.350 
-------------- - ----- ------------ --------------- ------·-------- ---------------Tot•l 81Htl ..... 0.000 0.000 0.000 0.000 0.000 0.000 

operettng cost• • • • 3889.347 3889.347 3889.347 3889.347 3889.347 3889.347 
Coet of ft"8nce • 0.000 0.000 0.000 0,000 0.000 0.000 
hp8)'91ftt ..... 0.000 0.000 0.000 0.000 0.000 0.000 
Corpor•t• t•x ... 480.253 664.004 664.004 664.004 664.004 664.004 
Dtvtdend1 peid ... 0.000 0.000 0.000 0.000 0.000 0.000 

Surplus ( d!f ictt > 1446.400 1262.650 1262.650 1262.650 1262.650 1262.650 
CU.leted cuh belence 8966.906 10229.560 11492.210 12754.860 14017.510 15280.160 

lnftow, loc•l .... 5816.000 5816.000 5816.000 5816.000 5816.000 5816.000 
outflow, loc•l •••• 4369.600 4553.350 4553.350 4553.350 4553.350 4553.350 
SUrplu. ( deficit ) 1446.400 1262.650 1262.650 1262.650 1262.650 1262.650 
Inflow, foreign ... 0.000 0.000 0.000 0.000 0.000 o.ooo 
outflow, foreign • • • 0.000 0.000 0.000 0.000 0.000 0.000 
surplus < deficit > . 0.000 0.000 0.000 0.000 0.000 0.000 

Net ceshflow ••••• 1446.400 1262.650 1262.650 1262.650 1262.650 1262.650 
c.uteted net cHhflow 6121.781 7384.431 8647.090 9909.729 11172.380 1205.030 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------'roJect Ftltpptn• --- O•c•llb9r 1991 
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Cashflow Discounting: 

a> Equtty paid vereus Net inCOll9 flow: 
Net preel'nt velue •••••••••••••• 2680.65 at 10.00 I 
Internal R•t• of Return CIRRE1) •• 20.19 l 

b) Met Worth vereus Net c••h return: 
Net pretl'nt value •••••••••••••• 4429.42 at 10.00 I 
Internal Rat• of Return (IRRE2) •• 26.19 l 

c> lnternel Rat• of Return on total 1nve1t..,.t: 
Net preel'nt velue •••••••••••••• 2805.95 et 10.00 I 
Internal R•t• of Return ( IRR ) •• 15.86 l 

Met Worth • Equity paid plus re1erve1 

------------------------------------------------- ------------------------------------------------------------------------------------------------------------~--------------rroject Ptltpptne --- Decelllber 1991 
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TAB. 8.1 8 
----------------··----------------·----------------------------------------------------------------------------- C°"FAll 2 .1 - f'AYAN flAf'l"f'lAHTl Sl'A., GAll IEllA VENETA ··---

Net Income Statement in uso <thouNnd> 

YHr •• • • · • • • · • • 

Tot•! .. tes, tncl ... tes tex 
Lesa: varieble costs, incl ... te1 tax. 

1993 

1734.600 
193.000 

1994 

3836.900 
337.000 

1995 

5816.000 
370.000 

1996 

5116.000 
370.000 

1997 

5816.000 
370.000 

1998 

5816.000 
370.000 

1999 

5816.000 
370.000 

2000 

5816.000 
370.000 

\'uteble •rgin • • • • • • • • • • • 1541.600 3499.900 5446.000 5446,000 5446.000 5446.000 5446.000 5446.000 
Al I of total .. tea • . • • • • • • • 111.174 91.217 93.638 93.631 93.638 93.638 93.638 93.638 

Nan-veriebl• cost•, tncl. depreciation 1846.201 2922.592 4121.848 4121.147 4121.847 4073.847 4073.8'o7 4073.847 

Operational •rgtn . • • • • • • • -304.601 577.308 1324.152 1324.153 1324.153 1372.153 1372.153 1372.153 
Al I of total ••l•• • • • • • • • • • -17.560 15.046 22.767 22.767 22.767 23.593 23.593 23.593 

Coat of ftnance • • • • • • • • • • • 263.500 252.521 208.604 164.617 120.771 76.854 32.938 -0.000 

&ross profit 

"ll-• Taxeble profit 
Tax •• 

Net profit • 

Oivtdenda paid • 
Undtetributed profit . • • • . • 
AcCU11Ulated undtatrtbuted proftt 

Groll profit, X of totel seles •• 
Net profit, X of tot•l ••lea • • 
ROE, Met proftt, X of equtty •••• 
llOl, Net proftt+tnterest, X of tnveat. 

-568.101 
0.000 

-568.101 
0.000 

-568.101 

0.000 
-561.101 
-568.101 

-32.751 
-32.751 
-23.820 
-4.505 

324.787 
0.000 

324.717 
113.675 

211.112 

0.000 
211.112 

-356.989 

8.465 
5.502 
8.852 
6.713 

1115.548 
0.000 

1115.548 
390.442 

725.106 

0.000 
725.106 
361.117 

19.181 
12.467 
30.403 
13.197 

1159.465 
0.000 

1159.465 
405.81~ 

753.652 

0.000 
753.652 

1121.770 

19.936 
12.958 
31.600 
12.980 

1203.382 
0.000 

1203.382 
421.184 

782.198 

0.000 
782.198 

1903.961 

20.691 
13.449 
32.797 
12.762 

1295.299 
0.000 

1295.299 
453.355 

841.944 

0.000 
841.944 

2745.912 

22.271 
14.476 
35.302 
12.986 

1339.215 
0.000 

1339.215 
468.725 

870.490 

0.000 
870.490 

3616.402 

23.026 
14.967 
36.499 
12.769 

1372.153 
0.000 

1372 .153 
480.253 

891.899 

0.000 
891.899 

4508.301 

23.593 
15. 335 
37. 396 
12.606 

f'roject ftltpplne --- Dece•b•r 1991 
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Net Income Statement In USD (thouaend) 

YMr ••••••••••••••••• 2001 ~ 2003 2004 200S 2006 2007 

Totel .. lei, Incl. ••let tex .•••• 5116.000 5816.000 5816.000 5816.000 5816.000 5816.000 5816.000 
l .. a: verleble costs, tncl ... l•• tex. ]10.000 ]10.000 ]70.000 ]70.000 370.000 370.000 370.000 ---------- --------------- --------------- --------------- --------------- ---------------

__________ .. ____ 

Vertehle •rgtn . . . . . . . . . . . 5446.000 5446.000 5446.000 5446.000 5446.000 5446.000 5446.000 
Aa X of totel .. le• ......... 93.6]8 9:S.6J8 93.6]8 93.638 93.638 93.638 93.638 

Mon-verteble costs, tncl. deprecletlon 407J.147 407J.147 3548.847 3548.847 3548.847 3548.847 3548.847 

f -------- ------------- --------------- --------------- --------------- --------------- -------------Operetlonel •rgln •••••••••• 1372.153 1372. 153 1897.153 1'97.153 1897.153 1897.153 1197.153 
Aa X of totel ••le• ......... 23.593 23.593 !2.620 32.620 32.620 32.620 32.620 

Coat of ftnence . .. . .... 0.000 0.000 0.000 0.000 0.000 0.000 0.000 t ----------- --------------- --------------- --------------- --------------- --------------- ------------· 6roa1 pt"Of it • • • • • • • • • • • • • 1372.153 1372.153 1897.153 1897.153 1897 .153 1897.153 1897.153 ' 
All~et ..•••...•••••• 0.000 0.000 0.000 0.000 0.000 0.000 0.000 t Texel-~e profit •..• ...... 1372.153 1372. 153 1897.153 1897.153 11197.153 1897.153 1897.153 
Tex ...... . .... . . . . . 480.253 480.253 664.004 664.004 664.004 664.004 664.004 >-

------------ --------------- --------------- ---------------
___ .. ___________ 

.. ----------··--- ------------ l Net pt'Oflt ..•• ......... 891.199 891.899 1233.149 1233. 149 1233.149 1233.149 1233.149 r, 

Dividends peid • . • 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
I: .. . .... 

Undtstrihuted prof It ... 891.199 891.899 1233.149 1233.149 1233.149 1233.149 1233.149 ~~· 
Accueulettd undl1trtbuttd prof it ••• 5400.201 6292.100 7525.250 8751.398 9991.548 11224.700 12457.850 , I 

Gross profit, X of total sales •••• 23.593 23.593 32.620 32.620 32.620 32.620 32.620 k' 
tt.t proftt, X of tot•l ••les • • • • 15.335 15.335 21.203 21.203 21.203 21.203 21.203 r lllOE, Net prof it, X of equity . • • • • ]7.396 37.396 51.704 51.704 51. 101, 51.704 51.704 
ROl, Net proftt+interest, X of Invest. 12.606 12.606 17.429 17.429 17.429 17.429 17.429 

'roject Ftltpptne --- Dtcelllber 1991 
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Projected Balance Sheets, construction in usD <thouNnd> 

YMr •• • • 

Totel uaetl 

Fixed ••••ta, net of deprecietion 
Conatructton in progress • • • • 
Current ••••t• . . • • . • . • . 
Ceah, .,.,.. •.•••..•••• 
Ceah aurplus, finence eveileble • 
Losa C9rrted forw.rd 
Lota •••••••••.•.•• 

Totel ltel)tlttiea 

Equity upttel 
.... rves, reteined profit 
f'rofh ••••..•.. 
Long end Mdt1111 ter• debt 
Current ltebtltttea •...•.• 
lent overclreft, fh-.ce required. 

Totel debt • • . • • • • 

Equity, l of liebtlities 

1992 

~.000 

0.000 
6300.000 
300.000 

0.000 
0.000 
0.000 
0.000 

~.000 

3965.000 
0.000 
0.000 

2635.000 
0.000 
0.000 

2635.000 

60.076 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------·-----------f'l'Oject fflfppfne --- Decelllber 1991 
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Projected Balance Sheets, Product.ton in uso <thouHnd> 

YNr ......... . .. 1993 1994 1995 1996 1997 1998 1999 2000 

lot•l uaete ........... 6822.433 6554.405 6726.344 6683.840 702G.872 7429.649 7860.973 8752.il72 
--------------- ---------- --------------- --------------- --------------- --------------- ------------ ---------------Fixed •••~ta, n•t of d.pr•ci•tion 5697.500 5095.000 4492.500 3890.000 3287.500 2733.000 2178.500 1624.000 

Conetructton tn progress .... 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Current ••••t• .......... 556.307 788.033 1053.749 1053.749 10~3. 749 1053.749 1053.749 1053.749 
Cash, benk ........... 0.525 0.642 1.019 1.019 1.019 1.019 1.019 1.019 
C•sh aurplus, finance •v•tl.t>le , 0.000 102.629 822.087 1739.073 268/t,604 3641.882 4627.705 6074.104 
LoH c.rritd forv9rd .... 0.000 568. 101 356.989 0.000 0.000 0.000 0.000 0.000 
LOioa ............... 568.101 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

lot•l l i9b1l 1t iH . • , • • , • , 6822.433 6554.405 6726.344 6683.840 7026.8r2 7429.649 7860.973 8752.872 

------------- --------------- --------------- --------------- --------------- --------------- --------------- ---------------Equity e11pttal ........... 3965.000 3965.000 3965.000 3965.000 3965.000 3965.000 3965.000 3965.000 
••••r~, ret•in~ prof it • • • • 0.000 0.000 0.000 368.117 1121.770 1903.968 2745.912 3616.402 
rrofit ................ 0.000 211.112 725. 106 753.652 782.198 81o1.944 870.490 891.1199 
Long end aiedt1111 t•r• debt • • • . 2635.000 2195.833 1756.667 1317.500 878.333 439.167 -0.000 -0.000 
Current lt 9btl tt i u . . . . . . . 95.752 182.460 279.571 279.571 279.571 279.571 279.571 279.571 
a.tt overdreft, ftnance r..,tred. 126.681 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

lot•l debt ........... 2857.433 2378.293 2036.237 1597.071 1157.904 718.737 279.571 279. 571 

Equity, X of liabili•i•• .. 58. 117 60.494 58.947 59.322 56.426 53.367 50.439 45.299 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------'roj1ct F1ltppin• --- Decelllber 1991 
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-----!°~: __ ?:-~----!J------------------~~~------------------------------------------------------------------------ COl1FAR 2.1 - PAVAN "APl"PIANTI SPA., G~lllERA VENETA ----

Projected Balance Sheets, Production tn uso <thouHnd> 

YHr ••• • 2001 2002 2003 2004 2005 2006 2007 

Tot•l ••seu ............... 9644.771 10536.670 11769.820 13002.970 14236.120 15469.270 16702.420 

------------ -------------- -------------- --------------- --------------- --------------·· --------------Fixed ••••ta, ~t of dPpr•ct•tton 1069.500 515.000 485.500 456.000 426.500 397.000 367.500 
Construct ton in progrHa ..... 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Current •n•ta ........... 1053.749 1053.749 1053.749 1053.749 1053.749 1053.749 1053.749 
C.ah, b9nlc ............... 1.019 1.019 1.019 1.019 1.019 1.019 1.019 
C••h aurplus, finance avatlllbl• • 7520.503 8966.903 10229.550 11492.200 12754.850 14017.500 15280.150 
loH carried forward . ....... 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
l:>a• .................... 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Tot•l lt.t>tlitlea •••• ... 9644.771 10536.670 11769.820 13002.970 14236.120 15469.270 16702.420 

------------- --------------- --------------- --------------- --------------- --------------- ---------------Equity caplt•l ............. 3965.000 3965.000 3965.000 3965.000 3965.000 3965.000 3965.000 
lea•rvea, r•t•ined profit • • •. 4508.301 5400.201 6292.100 7525.250 8758.398 9991.548 11224.700 
Proftt ................. 891.899 891.899 1233.149 1233.149 1233.149 1233.149 1233.149 
Long llnd lledi1.111 t•r• debt • • • • -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 
CUrrent li9b11iti•' ..••••• 279.571 279.571 279.571 279.571 279.571 279.571 279.571 
a.rit ov.rdr•ft, f 1nanc• required. o.ooo 0.000 0.000 0.000 0.000 0.000 0.000 

Tot•l debt ............... 279.571 279.571 279.571 279.571 279.571 279.571 279.571 

Equity, l of l18bilittea ...... 41.11(\ 37.630 33.688 30.493 27 .852 25.631 23.739 

-------------------------------------------~--------------------------------------------------------------------------------------------------------------------------------------Project ,tltpptne --- Oecelllber 1991 
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;~sithlity of 111111 
int•rrwt rate of r•turn 

---------------- --------------------------------------------
HlH pr1c• operating c tnttiel tnv 

-20.0 -4.71 24.28 20.10 15.86 
-19.0 -3.16 23.~ 19.115 
-18.0 -1.71 23.49' 19.60 ~ 
-17.0 -0.36 23.09 19.36 
-16.0 0.92 22.70 19.1! 
-15.0 2.13 22.29 111.90 
-14.0 3.28 21 .119 18.67 ·' -13.0 4.38 21.48 111.45 
-12.0 5.44 21.07 111.23 
-11.0 6.45 20.66 18.01 
-10.0 7.43 20.24 17.80 
-9.0 11.38 19.112 17.59 
-8.0 9.30 19.39 17.39 
-7.0 10.19 111.97 17.19 
-6.0 11.06 111.54 16.99 

'f 
·' I{ 
.1 

' -4.0 12.73 17.66 16.60 
-3.0 13.54 17.22 16.41 
-2.0 14.33 16.17 16.2Z 
-1.0 15. io 16.32 16.04 
0.0 15.116 15.86 15.86 
1.0 16.60 15.40 15.68 
2.0 17.34 14.93 15.51 
3.0 ~8.06 1 ... 46 15.33 
4.0 <t,77 13.911 15. 16 
5.0 47 13.49 14.99 
6.0 . ., 13.00 14.113 

; ~ I. 
7.0 ; 83 12.51 14.66 
a.o ~{' 12.00 14.50 
9.0 17 11 .49 14.34 

1C.U .82 10.97 14.19 
12.0 ... 10 9.91 13.118 
u.o ~ ... :·4 9.37 'fJ.73 

t" f. 

f • 
14.0 c>.36 8.81 13.58 
15.0 2'). 98 11.25 13.43 
16.0 26.59 1.68 13.29 ' 17.0 27.20 1.09 13.14 
18.0 27.80 6.49 13.00 
19.0 211.40 5.88 12.86 
20.0 211.99 5.26 12.1Z 
21.0 29.511 4.62 1Z.59 
22.0 30.16 3.97 1Z.45 
23.0 30.74 3.30 12.32 
24.0 31.31 Z.61 12. 1~ 
25.0 11.aa 1.90 1<?.06 
26.0 32.44 1.17 11.93 

, 
28.0 3.J.56 -0.3T 11.68 
29.0 34.11 -1. 111 11.55 

•• vartetton In X 

i 
I. 
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APPENDIX I - PINAL PRODUCT SPBCIPICATIOHS 

A - Specifications of finished products ( PWFl, 

PWF2, MSC, HPSC) 

B - Analysis and evaluation of products 

currently marketed in the Philippines. 

This appendix covers the specifications of the 

finished products to be produced at GMC factory. 

These specifications refer to the definition of the 

product, its physical and functional characte

ristics, composition and nutritional requirements. 

The second part of this appendix covers the 

analysis and evaluation of the products currently 

available on the Philipino market. 

This appendix has been included in the present 

study to evaluate and compare the nutritional 

aspects and the organoleptic characteristics of the 

products to be produced by GMC and the products 

actually present in the Philippines. 

FINISHED PRODUCT SPECIFICATIONS 

A)Precooked Weaning Food 

1. Definition 

A dry product based on precooked cereals flour and 

milk solids should not require further cooking. 

It can be given to infants from about 4 months to 3 

years old and is the first introduction to semi

solid food. 

- 140 -
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2. Sensory characteristics 

Appearance: a uniform pale cream to light golden 

brown colour, free of burnt material . 

It should consist of granules or fine 

particles with minimal fine dusty 

material. It should be free of caked 
lumps and be free flowing. 

Texture: 

Flavour: 

When reconstitued it should be 

uniform in colour and no segregation of 

fat or watery material should occur. 

the product when reconstitued should 

taste uniformly smooth and should not 

contain gritty particles or lumps. It 

should be viscous or pasty but not to 

such an extent that it is difficult for 
the baby to swallow it. 

No burnt, musty or rancid off-flavours 

should occur with a fairly strong 

vanilla flavour (or alternatively added 

flavour if desired). It should not 

taste salty and should be free of sour 
or bitter notes. 

3. Physical and Punctional Characteristics 

Particle Size Distribution (PSD): The following 

data will serve as a provisional specification: 

retained in 600 microns 1% max 

passed through 500 microns 95% min 

Bulk density: The range should be 0.45-0.55 g/ml. 

- 141 -
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Water Dispersibility and Absorption: 

The product should diperse well in lukewarm 

water without forming lumps. It should 

absorb water and thicken readily within 2-3 
minutes. 

4.Composition and Rutritional Requirements. 

The major nutrients will be present at the follwing 
levels: 

PWFl PWF2 
g/100 g dry product 1 

Fat 2,5% 6,5% 
Protei:'l 12,5% 18,0% 
Carbohydrates 80 70 
Energy content 390 kcal 410kcal 

Energy and protein needs of a child aged 1-3 years 

and 13 kg in weight are given by WHO as 1,360 Kcals 

and 16 g protein per day. Hsnce 100 g of PWF2 will 

provide almost all the protein required and one 

third of the calories. The fat in PWF2 consists 
mainly of vegetable oil (5g). 

Essential amino acids are provided adequately by 

the milk and cereal protein for PwFl and from DSF 
and cereals for PWF2. 

Moisture content should be below 6.5%. 

- 142 -
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Microbiology: 

total plate count 3000/g 
coliform less than 10/g 
salmonella absent in 25 g 
yeast and moulds less than 10/g 

5.Vitamin and Mineral Requirements 

The recommended daily intakes of the major 

micronutrients for a 1-3 year old child are as 
follows (WHO 1985): 

Vitamins 

A 800 IU (250 mcg) 
D 400 IU ( 10 mcg) 
Bl 0.5 mg 
B2 0.8 mg 

Niacin 9.0 mg 

Felic acid 50 mcg* 
Bl2 0.3 mcg* 

C 20 mg 

* Revised downwards in 1985. 

Minerals 

Calcium 500 mg 

Iron 10 mg 

It is assumed that the daily intake of PWFl or PWF2 

will reach a maximum of 100 g during the period 

from ~ months to 3 years since the child will still 

be receiving milk in the early stages and a variety 

of solid food should gradually be introduced as the 
child grows older. 
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Hence the supply of the ROI levels in 100 g will be 

more than adequate and will compensate for poor 

supply of micronutrients from the baby's other food 

sources and will give a boost to body reserves if 

the PWF is fed occasionally rather than every day . 

The contributions from the ingredients in the 

formulations will be taken into consideration for 

the formulation of the mineral vitamin premix. 

Supplementation levels may require adjustment once 

analyses of ingredients and allowance for 

processing and shelf time losess are made. 

INFANT SHAPED CEREALS 

Description 

This type of product has been conceived to be ready 

to be consumed (no need for further cooking) at 

breakfast, alone or with milk and during the day as 
a snack. 

Better nutritional value can be achieved by the 

proper formulation granted by the possibility of 

integration of high protein flours such as 

leguminous flours (defatted soy flour) with cereals 

which can also satisfy the amino acids balance 
requirements. 

A wide range of shapes that can stimulate the 

consumers combined with the wide possibility of 

formulations {sweet or salted) can provide a good 

turn-over of the products. 

Longer shelf-life of the product can be achieved 

due to the low moisture content (i.e. below 3.0%) 
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The following are some proposed nutritional 
analysis: 

g/100 of day product 

shaped multicereal 

fat 

protein 

carbohydrates 

energy 

1% 

7.5% 

85% 
370 Kcal 

high protein 

1% 

18% 

72% 
370Kcal 

Vitamin supplementation can be done by spraying non 

heat stable vitamins on the semifinished product or 

adding heat stable vitamins in the flour premix, to 

guarantee sufficient vitamin intake for the 

consumers. 

Sensory characteristics: 

Appearance: expanded product of defined shapes 

(i.e. letters, grids, etc.) 

Texture: crispy or crunchy without any 

indication of grittiness or sogginess 

when eaten alone and maintain their 

er ispiness for a certain period when 

consumed with milk. 

Taste: typical taste of toasted cereals with no 

rancid taste or any off-flavour, during the 

shelf-life period. They can be coated with 

sugar or similar, vegetable oil, or 

chocolate to improve consumer acceptability. 
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RESULTS OP ANALYSISIS ON TBB MOST RBPRBSBNTATIVBS 
PRODUCTS EXISTING OH TBB MARKET 

BABY FOODS: 

l.Cerelac (wheat) - Nestle 
Locally manufactured by NESTLE' PHILIPPINES, 
INC., Laguna 

Ingredients: 

wheat flour (partially hydrolyzed) 
skimmed milk powder 
sugar 
butter oil 
corn oil 
calcium carbonate 
salt 
lecithin 
ferrous f umarate 
vanillin 
vitamins A,D, E,C,Bl,B2,B6,Bl2, PP 
pantothenic acid 
biotin 
folic acid 
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Average composition: 

moisture, g 
fat, g 
protein, g 
carbohydrates, g 
dietary fibre, g 
mineral salts,g 
energy value kcal 
linoleate, 9 
vitamin A (40% as pro
vitamin A), IU 
vitamin 03, IU 
vitamin E, IU 
vitamin C, mg 
folic acid, mcg 
thiamine (Bl), mg 
riboflavin (B2), mg 
niacin (PP), mg 
vitamin B6, mg 
vitamin Bl2, mcg 
biotin, mcg 
pantothenic acid, mg 
calcium, mg 
phosphorous, mg 
iron, mg 
sodium, mg 
potassium, mg 

Physical properties: 

bulk density, g/l 
viscosity, B.U. 

(11%) 

2.Gerber Rice Cereal 

Ingredients: 

Rice flour 
Soy oil 
lecithin 
Tri and dicalcium phosphate 
electrolytic iron 
niacinamide 
riboflavin (vit. B2) 
thiamin (vit. Bl) 
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per 100 g ~owder 

2.5 
9.0 

15.5 
68.8 
1. 7 
2.5 

418.25 
1.2 

1030 

200.0 

35.0 
22.5 
0.3 
0.3 
4.0 
0.3 
0.75 

1.5 
400.0 
320.0 

7.5 
180.0 
650.0 

471 
400 at 26-C 
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Average COllpOsition: 
protein, g 
carbohydrates, g 
fat, g 
sodium, g 
calories, Kcal 

P~ysical properties: 
bulk density, g/l 
viscosity, B.U 

Vit••ins: 
thiamin {vit.Bl) 
riboflavin {vit.B2) 
niancin 
calcium 
iron 
vitamin B6 
phosphorus 

3.Rice Cereal - Golden Diamond 

per 100 9 powder 
7.1 

77.6 
7.1 
0 

423.3 

198 
300 at 28-C (11%) 

t RDA (us) 
45 
45 
25 
15 
45 

4 
10 

Locally manufactured by Golden 
Manufacturing Corporation, Metro Manila 

Diamond 

Ingredients: 

rice flour 
wheat flour 
coconut oil 
lecithin 
tricalcium phosphate 
iron 

thiamine 
riboflavin 

Average composition 
moisture, g 
protein, 9 
fat, g 
mineral, 9 
crude fibre,9 
carbohydrates, g 
energy, Kcal 

Vitaaina and ainerals 
vitamin Bl, mg 
vitamin B2, mg 
niacinamide, mg 
calcium, mg 
phosphorus, mg 
iron, mg 

- 148 -

per 100 9 powder 
6.80 

10.00 
2.40 
2.45 
0.25 

78.10 
360 

per 100 9 
1.8 
1.6 

14.l 
120.0 
480.0 

20.5 

'-
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Physical properties: 
bulk density, g/l 
viscosity, B.U 

t. Baby Rice - Milupa, 

197 
580 at 28-C (11%) 

Imported by Alliance Dairy Distributors Manila, 
Philippines 

Ingreclients: 

ready cooked rice flakes 

Average cmpoaition 

protein 
fat 
carbohydrates 
energy, Kcal 

Physical properties: 
bulk density, g/l 
viscosity, B.u 

per 100 g powder 

7.0 
1.0 

83.0 
369 

143 
810 at 27-C (7%) 

5.Mixed Cereal with Bananas - Gerber 
Manufactured by Gerber products Co., Fremont MI, 
USA 

Ingredients: 

Fully ripened bananas 
rice flour 
corn flour 
oat flour 
wheat flour 
soy protein concentrate 
sugar 
tri and dicalcium phosphate 
soy oil 
lecithin 
electrolytic iron 
niacin 
riboflavin (vit.B2) 
thiamin (vit. Bl) 

Average composition 

protein, g 
carbohydrates, g 
fat, g 
sodium, mg 
calories, Kcal 
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per 100 g powder 

7.1 
77.6 
7.1 

70.5 
423.3 

-



--~ ·------. . .. . " . 
' • 

- \,. . 
~~ .. • . 

. ~ 
• " J, . 

-· , . 
. t 

' . 
,j . 
' . j' -

----- -~~--..._ . .__,. .- ...... - ...,_ 

Vitaains: 

thi~in (vit. Bl) 
riboflavin (vit. B2) 
niacin 
calcium 
iron 
vitamin BIS 
phosphorus 

Physical prop.~ies: 

bulk density, 9/l 
viscosity, B.U 

DIP'AR'l' SBAPBD CBRBALS 

.... ... ~ . .;s:t'v ___ ~ ~ 

-~~-

I RDA (US) 

45 
45 
25 
15 
45 

8 
10 

222 
1040 at 25-C (llt) 

1. Sporties CricE!, wheat &.'ld ailo) Restle' 
!~ported by Nutritional products SDN.BHD, 
Petaling Java. 

Appearance: 

Ingredients: 

ring shaped product, brownish in 
colour with an external sugar
cocoa coating. 

rice flour 
sugar 
whole wheat flour 
malt extract 
cocoa powder 
skimmed milk powder 
palm kernel oil 
full cream milk powder 
palm oil 
salt 
mineral salts 
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Vitamin and aineral content per 100 g .••• 

vitamin A, ItJ 2000 
vitamin C, mg so 
vitamin Bl, mg 1.2 
vitamin B2, mg 1.4 
Niacin, mg 16.0 
Vitamin B6 1. 7 
iron, mg 12.0 

2.Boney stars (corn, wheat and honey coated), 
Kestle' 

Imported by Nutritional Products SDN.BHD,Petaling 
Java 

Appearance: three-pointed st~r shaped, 
yellowish in colour and with an 
external sugar based coating. 

Ingredients: 

corn flour 
wheat flour 
sugar 
palm kernel oil 
honey 
malt extract 
skimmed milk powder 
salt 

Vitamin and mineral content 

vitamin 1., IU 
vitamin C, mg 
vitamin Bl, mg 
vitamin B2, mg 
niacin, Mg 
vitamin B6, mg 
iron,mg 

- 151 -

per 100 g of 
product 

2000 
so 
1.2 
1.4 

16.0 
1. 7 

12.0 



. , 
t .... 

... ~ 
l\. .. 
t 

I• 
. t 

': 
-~/. 

f 

' .tit 
J 

. :' 11· 
"'' 1· 

~ 

"· ., 
~ . 
"' ... 
j,. 

..... u..._'--~ .. •'"--· 
~-----

3.Rice plus (brown rice and wheat), Restle 
Manufactured by Nestle Singapore (PTE) Ltd 
Singapore 

Appearance: Olympic ring-like shaped product, 
creamish in colour 

Ingredients: 

brown rice 
wheat flour 
sugar 
rice flour 
malt extract 
rice bran 
palm kernel oil 
salt 

Average composition: 

energy value, Kcal 
protein,g 
fat, g 
carbohydrate, g 
dietary fibre, g 
mineral, g 
moisture,g 

Vitamins and mineral content 

vitamin A, mg 
vitamin C, mg 
vitamin Bl, mg 
vitamin B2, mg 
niacin, mg 
vitamin B6, mg 
iron, mg 

- 152 -

per 100 g 

389 
11.2 
3.8 

77.6 
3.1 
3.8 
0.5 

per 100 g 

2085 
50 
1.2 
1.4 

16 
l. 7 

12 
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4.Coc:oa pulfs (chocolatey crisp, breakfast 
cereals), Gourmand 
Locally manufactured by BBB EDAMS INC., Filippine 

Appearance: expanded f lattenes rice shaped 
product externally coated with 
sugar-cocoa mix . 

Ingredients: 

rice 
sugar 
cocoa 
malt extract 
salt 
vegetable oil 
vitamins and minerals 

Average content 

protein 
fat 
sucrose + other sugars 
total carbohydrates 
energy value 

per 60 g 

4.8 
0.6 

17.0 
52.4 

230 Kcal 

5. Proot loopea (orange, lemon and flavoured 
cereals), Kellog'• 
Imported by Sysu international, Inc.Metro Mar.ila. 

Appearance: multi-coloured ring shaped p:cduct 
with an external sugar coating 

~ngredienta: 

corn flour 
wheat flour 
barley flour 
sugar 
salt 
vegetable oil 
erythrosine 
sunset yellow FCT 
tartrazine 
iron 
vitamins 
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Average composition 

water,9 
protein,9 
fat,9 
carbohydrate,9 
ash,9 
calorie, Kcal 
vitamin A, I.U. 
vitamin Bl,mq 
vitamin B2,mq 
vitamin C,m9 
niacin, mg 
iron,mg 

- 154 -

per 100 g 

5.0 
5.5 
0.9 

86.1 
2.5 

374 
1.900 
1.2 
1.2 

63 
17.6 

6.35 
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APPBHDIX II - Speci~ic project opportunity: Pasta 
market 

Premise 

While carrying out the market research in the 

Philippines for infant foods, some 

considerations were made also on 

products, i.e. pasta. 

interesting 

other food 

Therefore, Pavan Mapimpianti and GMC, who is a 

pasta producer in the Philippines, investigated 

this market segment in order to evaluate a specific 

project opportunity for the expansion of GMC 
production capacity. 

Introduction 

Pasta has been considered on account of its 

worldwide growing reputation as "global food", 

suitable to the most varied requirements and market 
conditions. 

Reports indicate that pasta is consumed by all the 

family members,including school-age children, which 

could represent stage 3 of nutritional program . 

From the market and commercial point of view, it is 

worth mentioning that one of the major food 

producers in the Philippines, Universal Robina 

Corp. is massively present in 3 of the segments 

analyzed by this study, i.e. pasta, snacks, and 
b~eakfast cereals. 
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l.The market of pasta worldwide 

- ·~· .. ....... 

In the last decade, the consumption rat.._ of pasta 

has been increasing year after yi:ar and shows a 

positive trend for the coming future. 

In the USA only, for example, the estimated rate of 

pro-capi t,. consumption is 10% per annum, which 

means that in 2000 the US market will be of 

3.800.000 tons for a value of 8 billion US dollars. 

All the market researches on this subject indicate 

some characteristics that are applicable in all 

countries, either belonging to the industrialized 

area or to the developing one. 

!.Analyzing the consumers of pasta by age, the 

major share include the young population from 14 

to 29 years. 

2.Demographic factors such as the increa~e in the 

number of families and the decrease of the number 

of the family members which extreme is 

represented by the single-member family - i.£.:.!p 

the consumption of one-course meals. 

3.A more detailed and spread knowledge about 

Italian cooking, due to the proliferation of 

Italian Restaurants all over the world, plays an 

important role for the consumer's bigger 

familiarity with pasta. 

4. The new image of pas ta as a heal thy food, by 

means of the winning model of the Mediterranean 

diet, has further fostered the consumption 

development. 
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5.Last but not least, pasta (in its dried form) is 

not perishable, enjoys a long shelf life, which on 

one sid.,, stimulates the family buying process in 

the developed countries; on the other hand, it 

represents t~e ideal solution for storage and 

distributior organization in the developing 
countries. 

2.The offer o~ pasta products worldwide 

In the last few years, the trend thc.t generally 

applies to the food industry is characterized by a 

very high Pumber of acquisition and mergers among 
the food producers. 

Consequently, a few multinational companies control 

the market of pasta production. 

This small group of the "big" producers is led by 

Borden Inc. that, holding a 32% share of the U.S. 

market, is the biggest producer of pasta in the 
world. 

To the same group be·~ong Barilla, BSN, Hershey, 

Bunge Borne, Nestle-Buitoni, Heinz, and CPC. 

Very lately, the pasta market has been entered by 

"new comers" such as Pepsico, Unilever, Cargill, 

and other big corporations. 

Therefore, the offer in the single markets is very 

much concentrated and, in some countries, 

controlled by very few producers. For example: 

- in USA, the first two producers hold 2/3 of the 

market; the first three 75%; 

- in Europe, the first two hold 40% of the total 
market; 

- 157 -
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- in Italy, the first two hold 45% of the market; 

in Fr~nce, 80%; in Germany, 60%; in St:-ain and 

Greece, 50%; in Benelux, 80%; in Venezuela, 

Brazil, and Argentina, 50%. 

The market of pasta products in the Philippines 

In 1990, the market of pasta products reco-:ded a 

volume of nearly 23. 000 t for a value of 642 

million pesos. 

In spite of its small dimensions, it is a fairly 

enough developed market, as it is shown by the 

large preference (82%) given to the medium/high 

price segment, dominated by the Royal brand (68%) 

that found its image on key attributes such as not 

sticking, firmness, and good quality/value for 

money, a~ to say high quality pasta. 

The pasta market has the following characteristics: 

long cut goods (spaghetti) enjoy 68% of the total 

market; 

- • short cut goods (macaroni) has a 26% share; 

the remaining 6% covers flat noodles, lasagna, 

twists and other shapes . 
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- as for price, the market is segmented in: 

premium/high price (1%) imported brands Price 

(Buitoni/Agnesi) index 124 

medium/high price (82%) local production 

(Royal-Home Pride) 95-97 

medium price (7%) 

low price (10%) 

Piccolino 

Mama Mia 

Ide.:l/Generwe 

C:alifornia 

* (index 100= Royals's Spaghetti} 

As for price structure, see the followin3 table: 

- J.59 -

84 

68 

42 

47 

.... 
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'l'YPICAL PRICB S'l'RUC'l'URB PASTA 

Spaghetti 

lkg x 16 

Suggested Retail Price with VAT 

Per Piece 

Per Kg 

Per Case 

32.60 

32.60 

521.60 

10% Value-Added Tax/Estimated 
Distribution Costs 
Per piece 8.49 
Per kg 8.49 
Per Case 135.89 

Net Selling Prices 
Per Piece 24.11 
Per Kg 24.11 
Per Case 385.71 

Notes: 

macaroni 

225g x 45 

9.90 

44.00 

445.50 

2.54 

11.29 

114.27 

7.36 

32.71 

331. 23 

l.the pasta brand belongs to the regular price 
market segment . 

2.prices are effective January, 1991. 

3 estimated distribution costs include both 

retailer and distributor margins as well as 
freight expenses. 
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The producers and their activities • 

Royal 

It is the market leader ( 68%) and enjoys a very 

strong brand loyalty. Substantial investments are 

allocated to protect its position and develop the 

market. In 1990, expenses for advertising and 

promotion were 35 million pesos. 

Bame Pride 

Home Pride is second with an estimated share of 

12%. It spent P3.7 million in 1990 in advertising 

and promotion. The brand re-aired its "Roll It" 

thematic campaign on TV and radio, and ran a 

premium-on-pack promo during the fiesta season. 

However, the brand lost s.: ... ~e in 1990 due to 

semolina supply problems during the peak months of 

October, December, and because of competitive 
pressures . 

Universal Robina Corporation 

URC'sMama Mia (7% share) aired new advertising that 

reinforced its positioning as the only spaghetti 

brand that is both delicious and economical. It 

!ost share to the price brands in 1990. 
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RPM 

RFM Swift's fielded Premium Piccolino Spaghetti as 
a new entrant in the third quarter of 1990, with 
print advertising, and an introductory 10\ price
off. 

Ideal 

The low-price brands, like Ideal, eroded the shares 
of the key market players in 1990. 

Consumption pattern 
Main Purchaser/Users 

The housewife is the main decision-maker, with some 
adult female members actively participating in the 

process. TV ads and store displays influence the 
purchase decision. 

Usership cuts across all socioeconomic classes, 

with 74\ coming from the broad C and D classes 
(lower income groups). 

Pasta is consumed by all members of the family . 

The distribution system is organized in: 

Supermarkets (51\ followed by market stalls (24\) 

and groceries ( 20\). Market stalls and groceries 

become increasingly important points of purchase as 
socioeconomic class declines. 
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Importation 

Approximately 10% of the market demand is covered 
by imported products. 

In 1988, the Philippines imported 3.200 t of pasta 

for US$ 1.876.000. On account of the actual 
situation for 1990, this share is bound to decrease 

to the benefit of locally produced pasta. 

Future outloook an4 general conai4erations 

1. The current size of the pasta market is 23. O 

million kilos, valued at P642.0 million. Of this 

market, the spaghetti variant accounts for 68%, 
with macaroni accounting for 26%. 

2.It is believed that the current market for pasta 

is near to the saturation point of its existing 

users; but this user-base will expand in two (2) 

years as the potential market reacts to the 

multi-usage positioning of pasta entering 
different market segments. 

This consumer reaction is, however, expected to be 

most immediate among the users of short goods. 

The attached market charts cover the period 1989-

1990 as actual bases and 1991-1995 as projections. 

Forecasts for 1995 give a market of total 42.000 t 
for a value of 1.985.000 P. 

The market shall be more balanced among long cut 
(58%), short cut (31%), and other shapes (11\). 
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Rav 11atarials 

Pasta is a very simple product. Major ingredients 

are semolina, soft wheat, and water. Both semolina 

and wheat flour are largely available in the 

Philippines. 

Major sources of supply are the local milling 

companies. Since wheat is not widely cultivated in 

the Philippines, grains are imported from abroad 

and milled into flours by local milling companies, 

among which General Milling Co. 

It has been already stated in this study that wheat 

enjoys a special import procedure. 

Packaging materials 

Pasta is packaged in plastic bags or in carton 

boxes. &ags are made of colour-printable film boxes 

are made of colour-printable carton. These are 

generally available in the Philippines. 

Consideration on the specific project opportunity 

Based on the above mentioned results and the 

following con~fderations, i.e.: 

l.the Philipino pasta matket is estimated to double 

in volume and value in the next 5 years; 

2.GMC is already producing pasta, mainly for export 

to USA; 

3.USA in the reference market for GMC; in USA pasta 

consumption is booming and a positive trend is 

recorded in all countries; 
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4.production technologies are available for the 

processir.g of cereal flours (soft wheat) into 

pasta, gi\·~ng a high quality product not bound to 

usage of semoilina, available only in some 

countries or suject to high import duties • 

This specific project opportunity has envisaged the 

installation of a production line for long cut 

pasta goods, with an output ranging from 8.000 to 

10.000 tons per year. 

The size and type of plant has been defined 

according to the market trends, i.e. consumption 

growth in USA and the Philippines, and de•.1elopment 

degree of the Philipino and American markets as for 

product quality. 

The investment required for production plant is 

approximately US$ 3.000.000. 

A further evaluation of the economic return on the 

investment and on financing shall be the object of 

a separate pre-investment study, not foreseen in 

the reference terms of this project . 
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PASTA MARKET DATA 
1989-1995 

1989 1990 : 1991 1992 1993 1994 1995 
---------------------------------------------------------------------------------(ACT. ) (ACT. ) : ( PROJ. ) ( PROJ.) ( PROJ. ) ( PROJ.) ( PROJ. ) 

: 
TOTa.L MARKET 

Volume (MT) 18,SSS 22,686 : 24,954 27,450 31,567 36,303 41,748 Growth Rate 22% : 10% 10% 15\ 15\ 15\ ! Value (POOO) 481,722 642,864 : 782,225 951,919 1,213,481 1,547,801 1,982,200 , : 
BY PRODUCT . 

LONG CUT PASTA 
Volume (MT) 13,202 15,446 : 16,219 17,354 19,263 21,767 24,161 Growth Rate 17% : 5% 7% 11\ 13% ll\ % Share 71% 68% : 65% 63% 61% 60\ 58\ Value (POOO) 325,308 424,535 : 491,025 575,858 705,335 877,622 1,073,185 

: 
SHORT CUT PASTA , , Volume (MT) 4,649 5,904 : 6,967 7,942 9,451 10,869 12,934 ~ Growth Rate 27% : 18% 14% 19\ 15\ 19\ ·; 

' % Share 25% 26% : 28% 29% 30% 30\ 31\ r Value (POOO) 144,111 190,044 : 247,642 310,349 406,129 513,753 671,561 
: 

OTHERS 
Volume (MT) 744 1,362 : 1,743 2,196 2,833 3,654 4,604 Growth Hate 83% : 28% 26% 29\ 29\ 26% % Share 4% 6% : 7% 8% 9% 10% ll\ Value (POOO) 12,302 28,285 : 43,559 65,711 102,017 156,426 237,454 
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APPENDIX III - General notes on PHRI nutritional 
program. 
Instant powder baby ~oods and shaped 
cereals local production • 

Within the r.uf;.ritional program launched by FNRI, 

some pamphlets were published with ~ecipes and 

indications for a local exploitation of available 

raw materials, and home preparation of instant 

powder baby foods and shaped cereals. 

These pamphlets take into consideration the 

nutritional problems affecting the target 

population and the availability of raw materials. 

From their analysis we can see that FNRI identifies 

as principal ingredients cereal flours (rice and 

corn) and protein flours Cmongo, banana, coconut} 

together with milk. 

In this way, the FNRI has launched an educational 

program for baby feeding, trying to solve the 

following problems: 

-improve nutritional 

population; 

-educate to a correct 

guarantee 

children; 

a regular 

conditions 

consumption 

growth of 

of target 

pattern to 

bahies and 

-make the population aware of nutritional problems 

and possible solutions at relatively low cost; 

-exploit locally available raw materials. 
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f1.DW DIACIWI rot nil PIEPAIAnCll OF 
AllDW. ILOOD PWDl!I 

Fl.ESH BLOOD 

STIAtl 

CIIID 

~I ! ,_J 

I PULYDIZI J 
I 

,--u;.~=i 

HOU YOU JlO IT 

I. CJeu .:oatalHr (•h•l•• or •lutlc pall) 
for c0Jlectl•1 freeh blood thorouahJr vlth 
.. , .... wter. 

2. r.o .. er coatalaer to protect blood fr• IJlu 
aad •118\ durl•1 coJJectloa ••• proce .. ta1. 

J. ht fruh •IOCMI ta u altaia• pea aad 
••r_. Halr to alilout 3.8 1:11. thlckae ... 

4. St ... •Jood for JO to 20 lllautea or until 
the blood coaauJatea. 

5. Grt .. or flneJ1 chop the coaauJated blood. 
6. Place around or chopped blood ln • ballboo 

tr•r llaed vlth cheeeecloth er "bt .. " 
aad co'fer vlth at ..... , cloth. 

1. DrJ blood ln • ca•tnet dr1er at 6'J°C or under 
the ewa uatlJ crt••• tarata1 O'fer eterr 
hour. 

8. Puherlae vlth the uae of aa "•l•trea" 
or cora 1rtader. 

9. Plid: •loo4 poWer ta • pJaattc INl1 ud ... ,. 

For further tnqutrtea, please coatect the: 

Foo4 I Mutrltlon le11118J'ch Inatlt•t• 
Department of Selene• ud Technoloar 

Taft A'feaue-Pedro St., lralta, Haalla 

,-- ~------, 

-··· :-•-......,,... ··~x. ,.. -

-

NUTMl•CRUNCl-f 

FHII-81-FT-4 
le'fteed, Har 1990 
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INl'ICC»IJIJC:-l'tf»~ 

l u 111. <'I lhe 11.:ed for low coH high protein 
lt>o<I\ ;imu1111 prrKhooler1, FNRI food technologists 
h.tvC' co11111•11uu\I)· workl'd wilh tr.adition.al foods 
\ud1 u loi:1 .md nion110, w111,h ;arc common in the 
rur .al .1u ,I\ 

VJriuu\ SllJl._ loo1I products h.ave been dtvc· 
lurw.I hl.c l 11111-mungu c. r unchin. 

l.urrH111111.:u crumhil'S fttr1ilil'd withVil•min 
A, thi.aminr, ributl•vin ,;md ni•lin comp.are vrry 
well in .accq•l.tbility wi1h lhe lcn nuuilious 
lOmmcrci•I !>'1mpk,. 

Wll~T lot• NU:I): 

Corn flour (1100 1) 
Mungo rloor (200 g) 
W.atn (900 ml I 
Viumin Mi" 
Cuc.Aina Oil 
Fl•vur int (Cheese or 

bJrbecue IO g) 

Wll..\T l'OU USE: 

Bowl 

Tcupoon 
hblespuon 

- Sl'. cups 
- I~ cups 
- S cup1 

- 2 cups 

- 2 lb\p 

S1umer 
Culler 
Cabinet dryer/sol.at dryer 

~.a,uring cup I , , 

Miur Lu•t111i ~"" 

·.- .. 

now ·mu no IT 

I. Prep;ire corn .and monao tlour by 1rindin1 r.aw 
corn .and mongu buns Stp.a1.a1ely in .a pulverizer. 

2. Mix S~ cups corn flour .and I~ cups monao 
flour. 

3. Add w•lcr ""d vil•mins le.> lhr flour mii11ure. 

4. Stir the mii11urc thoroughly un1il .a smuoth 
dough i1 obl.ainci.I. 

S. Tr.ansrer dough inlo •luminum 1mu lo .appro1'i· 
m•tcly 1.31 cm thickness. 

6. Sic.am lhc dough In .a s1umer for 20 minu1c1. 

7. Pus the duutth lhruuKh a culler lo desired sh.ape 
•nd 2 mm 1hil.,11rn. 

8. Dry slrips in .a ubinrl drytr for two huurs .al 
60·6SoC or sul.ir dryer. 

9. Deep h y &Jr il·d SI• •I'' until aoldrn brown. 

10. Tr.ansfcr frirJ strips 10 .couina p.m "''d dust 
wilh .a11ifici.al 11.avor unlil lhl' strips are tvtnly 
co.at rd. 

11. Pack in polytthylfne b.ag. 

-~ .. ~·- ~ ··-... ···,; 
• 

FlOW OIAGRAM FOR TH£ PREPARATION 
OF 

CORN· MONGO CRUNCHJES 

Com Flour and Mongo Flout' 

+Water 

[ Ml)( I 

' STEAM 

CUT 

rRV 

FRV 
'1Dw1r;,,9 

COAT 

CORN- MONGO CRUNCHIO 

• 

,_._r 
, 

•f 
.~ 

t 

: . 
' ' 
• 

, 
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~u~u. nr~ toll c;uou f'<llllKITION 

-\11, 11J 111 ''"' l11uJ '""'''' ol )uur inl.i111 o1n1I pre
,.i ... ol 1h1IJ,.·11 '"'' hdurc \rrving lhr ulhrr 
111nnbc1' ul yo111 f,u111ly. Grvc 1hcm more energy· 
"' h I 001.h hkr k.imoll", g.ib1 .inJ 01her lUbcri. 

-\ "' k d11ld mT1h 1 umpklr nourrshmcnl lu m.ikc 
111111 fighl inli-C1i1111. F l'l'll him wilh soft, nulritioLIS 
l110J, h .. c f1\h, be.ins, l'g&S, milk, Yl.'Krt.iblu ,and 
lru1ts. <.:on,ull o1 d°"tur lot fur lher .idvk~. 

Weigh )'our dulJ l'\l'I y monlh to lollow up his 
K•owth. 

\n vc • \·.irrcly of fooJ, 1·v1·ryJ.ay. Nu sin11le food 
,,.ii iiro"Vioc •II 1hr nolri1·nb the body needs. 

lls« f .. 1s .11111 oils in p11•p,.ring fo11mily muls for 
111011· 1"11c1 i:v. 

M.ikc 111re11 k.ify .ind yellow 11c1c1o11blcs • must 
111 your do111ly muls. 

0111·J buns •nd k11u111cs like munggo, ut•w. lr:MI· 
yos, clc. hoilve •lmost the ume body·buildina sub· 
\l~nccs found In fi~. mut, poultry or c-gs. For 
gouJ nu1ri1iu11, couk buns •nd legumes wilh • 
'm•ll •mount uf f1~ or mut. 

W.o\h your h•mJs 1111i1h so.i(l .111d w•ler bdore cook· 
"'II .ind c.11in1 •nd •her usina the toilet. Wo11sh 
,.,,_, huits lhoroughl)· before- Ulina. Prokcl your 
'"'"" from r.us, llici., co<krOoilchn '1nd other 
111wc1s. They tr•nsmit gt"•m' , .. · 

rruduce loods your f.unily needs h1. 11uod nulri· 
111111 · 11ow yc-llow kMno•. b•n•n•, sitllw, or 
A..ayor. malu11ggay, •nd p.ip•y• ur au.ivOI Ure in 
)our home g01rdC'n; r01isc lllso !-Ome pouiuy for 
cw •nd ho1s for mut •nd o.u• income. 

'"' -· .· -~1 ·.-

rrcp•rrd ""d P11n1cd 

by 

Food .ind Nutri111111 Resr•r<h lnstilotc 
Dcp•rtmcnt of S1iencr .ind rcchnolu11y 

fur further de1 .. ils, pie.UC' ctint,u I: 

food .imJ Nu111tio11 Rc-stOlllh 111\lilolc 
Oep•rtment of Science •nd Technology 

I .ill Avenue--PeJro Gil SI., Ermitill, M•nil• 
Tel. Nos.: S9-Sl-IJ;S0-10-4l loc. 24 

-· ..... ~·-......,.. --x·i· 

- ' .• r 

' , 

; .. 
~ 

' I • 



,~ 
t . 

. f 
I .. 
J, 

•• , . . t 

~-. 

' . "i 
' , 
' . Ir 
·.I 

,~ I 

..... __ ,. 

l!\TRODl CT!O\ 

Calorie-protein maln:.1triticn ~tillly 
;;monq inf1r!ls and pre-!:ehoolen is a 
m.jor hea!Ji problem i.'t the country. 
Mcst .t-•ilipir.o mothen wean their infAnts 
on l diet of either ri~ grue! or "luqaw" 
or a highly diluted miik ".:>rmula, both of 
which ire inad•qwte in aalories and 
protein. 

Cc•CO.,Ut :s one or tt.e potent:W 
sourc:ei of 9ood qwlity v.getable protein. 
The preparation of an instant high calorie· 
protein product from coconut protein in 
combination with ric~ and nonfat dry 
milk lw been developed at the Food and 
Nutrition Research Institute, DOST. An 
instant weaning product lw the advan
uige of being simple to prepare for feeding 
because it does not require cooking before 
semnv. Hot water is simply added to 
mak1 a CJNtl of desired consistency. 

RAW MATERIALS 

grated coconut 
rice ftour 
coconut oil 
nonfat dry milk 

EQUIPMENT 

Mechanic.: Prell 

Thrwway<:en crif uge 

Drum-dryer 

Cabinet dryer 

Grinder 

FLOW DIAGRAM 
FOR COCO 

WEANING CEREAL 

RESIDUE 

CENTRIFUGING 
SKIM Mil.IC 

CREAM INSOUJll.[ PROTEIN 

$ 
____ ,_ ___ SOLIDS 

UP&• MIXING ICE FLOUR 
~ "'"-----...---- CCICON.IJ OIL 

HEATING OIL 

MIXIN9 
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PROCEDl'RE: 

1. Add l Plrt water to 1 part finely 
grat9Cl coconut meat, press to ex
tnct milk. 

2. Pm coconut milk thru a threeway
cenuifuge to separate the cream, 
skim milk and insoluble protein 
s.>lids. 

3. To eve:y I liter of skim milk, 
add the follcwing: 

80 CFaml rice flour 
17 grams insoluble protein solids 
l ml coconut oil 

4. ·Pre-cook mixture by heating u 
80CC for 20 minutes . 

5. Add 14 prm nonfat dry milk 
and vifAmin·mineral premix. 

6. Pm through 1 double drum 
dryer to form thin sheets. 

7. Ory sheets ift a cabinet dryer It 
75CC for l 0 minutes. Grind in 
a coarse mill. 

8. Pack in nexible films or canon 
boxu. 

F9" • NulrtU• ••••Rll latunne 
.......... , ol lete11ee ud T«llllolot1' 

Tall A-• .. •*o Gii l&iw' 
Et.1 ... MaNla 

INSTANT 
COCO WEANING . 

CEREAL_ 

FNRl-80-FT-2 
Reprinted, September 1989 
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I HOl>Ul" flON 

Munao ill nol 0111)· a .-u111111u11 fouJ llcm in lhl'/ 
1p11iu meala but ii abo hM protein, the Nltrient 
Jt'd b)' lafan1, prcxbuolna. achookhlldren. 

1111nt and lactalilt.1 n1olhcra. parlkularly lho1t 
-lnourilhed OMI. Huwenr, DIUCh time Ind fuel 
iipent .. c:ioold• monao ' • 

To make •onao an tll)'·lo-_,.e 1Upplcmenl· 
rood ror lhe intended users, the Food Ind Nulr· 

n R-dl luliluac.NSTA has dfteloped 1 nut· 
•• u~ """"° IOup powder. Tlw prucluct II made 
•11 a blcnil of pow.krcd monao pits. cor1a.11rch, 
h:J uai.Nu aDd 11eaaoai•1. 

Enleq»rW.., indlwiduali anil lfOOps can mass 
0 Ju~·e •ii ptoducl for 11~ 10 the coeamunily 
1 1hus. lllelp lfnnllc income fOf lhe pNducers. 

IA'f \'OU Nt:t:U 

HIU"IO arit• t~O al 
cwulatth c20 &) 
....... _io ... 1(101) 

"l'..W. oil CHIO al 
ult (IO&) 
•alft (1.500 1111) 

·1.\1' YOU ltSlo: 

l.uwl .. ..,..,. , ......... 
--iMcrup 
I' ... 
111ian .. , .......... 

- ~!, .... ,.. 
- 3\111 .. p - ~ .... 
_ ~cup 

7hp - ,, ...... 

......... r 
luatLlc-r 1etian 
furtttl draft o••n 

or eullr dry•r 

ll'l\\' \'OU UO IT 

Wash 6 cu .. of monan beans with M Irr 
~. 

2. Boll 6 cup1 of w1ter. add bt-1111 ind tonlinue 
boUlnc for lO minutes. 

J. 01y bolleJ monau bean• in a fon·cd drafl onn 
or 1ul1r dr)'tr 111111thoroutthly1lry . 

4. Cral'll dril'd bean• u•in11 a rollln• 11i11 11nd wl1to 
now tu rrmovr hull~. 

~ Mra•nrr .... J l'U!HI ul lllCllll,lll arih In .. "''''"• 
bowl. 

6. AJd J~ 1 1:ablc1111oc11" \'urm1C4'rd1, '• ll'll"i)(hlll 

... ,,.d 1111iu111, 7 l\':llljlllUll' wall •nd 6 l'UP' 
111at&'r. 

7. Mh. ""II •II in1n>dw11111. 

K. Transfer nli•lure lo a llHmtr lhwd with nylun 
n1t1h 11MI ~Hiii for JO 111 l1111tt1. 

9. Or)' 1h~ ''''amrd ml• turt 111 • fun·td drill 
nYtll or wl;ir df)'tr for 7 huurs II 70· 75°C. 

10. Grind dry mblurt lntu puwder. 

11. Trander lhe monao IOUp puw.kr to I rollf)' 
1un1bffr 1nd •n1 •eset1blt uU nrnly . 

I l. PHI& m0ttto IOUp powckr in pulyethyleM 
bl1s. 

• 
~ 

,~ .. 
f 

T -----------------....--.---

-~ ..... ~-_... ....... -~·t ... 

·-
now UIM;RAM •·01 rm: PKtPAKATION m· 

r.IONGO GRITS 

MONGO BEANS-) 

now DIAGRAM FOR TllE ltRt:PARAl'ION or 
MONGCJ SOUP POWDER 

L- ~IONGO GRITS __ _:] 
. L 

r;;;Xt:R J 
l-"!~r 

[!!·ion:KJ 

~--J LJ!!Yf.K 

~~ ~-~~:!!J 
[MIXER] . -i---

L MONGOIOUP POWPU :2) 

~ 

• 

if 
'. 

' I 
,, 

·' t 
f { 
' I 

I 

~ 

r'. 
'·k .,,,. 
h 
' 
' 

1 

i 
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HOW. TO ntrAal: INST ANT MONOO 90lJP WITH . · . f 
Ga&N llAPY VEGETAILES tJSINC MONO<> ' I ~ 
SOUP l'OWl>ER: ' . 

... ., .......... 
monau .. ,.,,, f"O'"'"' ( IOCt K) 

...... ...,,., "'•'" (25 11> 
wat .. r (ISOCt '"'-» 

Pr~ ... 

I nip 

2 'll•r 
'"' .. 

Add 2 ,,.,. (500 ML) .,, ... ., , ...... u '°''P 
ro-W lo ..... ,... •• Bail .... muilt ... llftlOUftl nf 
••ttt ........................... ht .... boitieic 
walf'f ICllf'lhtt willi IM ......... , i..-... ~llr Mel T 

bnil ,.. s -- ........ s.n. h9't. 
~ . 

Otllet ........ ,,. ~··"'" ....... •1 ... -•• "' ~· 
"'"ral•j• If.a'" n1a~ hf' t..d In pl-. nf 1nal1111Q11~ •; , ........ 
SO\U: N l 'TIUTION TIPS : 

e.\llf'llCI r1r11I In th• fond """'' ul y•n• infa11I llMI 

,,..... ... c-hNr"' lwl°"' ..m..1 tht' oth•r ........ 
""9 of Uw r..a,.. Ghto IM• ....,. """1)'•rirh 
foMe Ill•~ •• 11.W .... olhf'f hllMon.. 

•W .. Wt yaeer c-hihl ntty MOnlh lo hillt1w ''P hit ........ 
•S..- • '•if'ty o1 foo<'• ""'J.e.J. Nu •llWe f•IUtl 

C'M pro9W. .. Iii. ...... h lhf' hndy IM'ffl .. 

•llw fate -' ni111 IR ...,.. ... lan1i1) ""'•'• for 
""'"'"...,I)· 

;, 
r 
,I 

•\lalif' I'""" lf'afy -1 )•1111• u•1rl;al1t..• • '"'"' ilt _ 
, '"' elaih t1tt"1I•. ~ 

. , 
t· .. 
l 

.; ;, 

I .· ,. . .... ,,.., 
4 
I 

•If JCMI •r• • prtpMI or ...... MOit., ••I more f · 
of lhe ltody-IM1Dd"'s rooc11 Hu n.h, ..... luin11· \ 
...... •h11 ... ll, ... ,.,, Nh1yo1 end "'"""· and 
fndt1 (Mftln.t, rar1ya, KUIYa) PIC'. 

•W..,. )ottr hand1 will1 ..,., and w•ltr helore """'· 
. .... -.I .. u,._ •nd •fin ..... lhe loilel. l'Mh raw 

· · · l111it1 and '"lf'laLfP11 lhoroupl)' .,.,.,. .. 11.,.. 
. ,.., ... , ''"" rnuc1 ''""' ,.,... nin. .. ..... ,.. ... hf', 
.1 ... oll1Pr h111tt11. 1'h•~ 1r...,mlt · ~·· •Ml 41t· ....... 
·''·''' ., 

... 
uOn 

,., .. , ....... •nd rr1 ........ 

'" 
"' Food 111cl Nutrltkm RM('an·h lnUltlllt, NST A 

Tart A•t'lllK'·P•drn Gii St .. Ennlta.Manll1 

..... 
~ .. ·'' ... ~~~~~~~~~~~~~~~~~~~~ .... ., 

Fur rurthtt clt>talls, 1•lt'a~ C'untlK't the: 
food RHHtth Dl•klon 
Foud A N111rUICln lnnrC'h lnstllut• 
National Sdtnn A Ttthnol...,. Authority 
T1r1 A•enut•hdro Gii St., Ennit•,M•nlla 

., 
. ' -

~•· -·-- -~·r··. '.~f 

.. 

MONGO SOUP 
POWDER 

,,,,,- .·,~ 

/ t.. ~Mt ( . ~f:!c ... ~ ..... ~· 
.... , t •• 

I -rs/ 
Yi~/' ~11\'lf'======~ 

('\, · MoHOo touP 
~ . . ..OWP•" 

~Ii. ,.,.- ---"'=-~ 
:J •. 

I. . ·-.,._---. :: .•. :<<. :·;:,::·'/.·;·i~~I;;_. 
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INHtODUCl'ION 

Sesame is a very 1ood source of protein. However. irs 
porentials ~ave not yer been fully utilizeJ. Sesame or ''lin1a" 
is often used only as garnish on buns, rolls and natiYe snacks 
prepared from ,tutinous rice 

In support of .. Lin1a sa PalipMi1id" projel't ofthc Bureau 
of Asriaahural Extension, (BAEX-MAF), a nu1ri11ou1 food formu· 
lation usifts sesame was developed by the Food and Nutrition 
Research lnsriNte ffNRl·NST~>: Thil ~product, Rice-Paayap
Sesame" (RPS) wcanin1 blend is an excellent supplementary wean· 
ins food for your baby. · .. 

~, ~~~~ :~~. :i .. ~.: ;~( ~.,: 
. - ' 

WHAT YOU NEED TO PREPARE RICE.PMYAP·5£5Mll (RPS) 
WEANING ILEND ', ;':' ·'" · •· 

... . . .. \ ' .. 
Rice Puyap Keets .. .,;. 1: Scmmumfl 

. . ·' - ' . , ..... . . ., 
. I "' , t .: ;.r WHATVOUUSE 

.... • . • • ... •1'' • 

household cup winnower or "bilao• · 
table'Poon nylon mesh 
teaspoon corn srinder . 
rollinc pin or empty ~lie aluminum tray 
cookinapot · '( 

.. 
• 

- . .... Ir, 
HOW tO PREPARE lft4DIVIDUAL INGREDIENTS FOR THE 
"RICE.PMVAP SESAME 1LiND1 

R1-- t \ . I ' • \, 

-· t" ' !t . 
Tout' rice 11 'mlMI~ heat for S minutes. Cool and keep 

in •ithtly COVCl'Cd container.·."· 
...... · . ... ! . 

...,.,, • • . . ~ , . . .... t •. - \ •• 

·:T,-s1 puyep keels 11'na0clera1e hfit'for S minutes. Crack 
louted. eur'P uti., rollin1 pin or empty botde. Winnow paayap 
10 mnqVe hulls. Keep in tipdy covered container. 

.-.......... ~1· 
Wash unJehulled ~c teeds twice. Soak ovcrni1ht ii\ 

water~ Rub soaked sccCls 11i~sr nylon mesh to remove hulls. 
Wuh thorou1hly Dry at room--tempen~re for 24 hours •nd 
rout over low rare for S minutes Keep in tiptly fOVered cqn-
raincr 

.. r~ . 

·' 

---: .. :-•--.... 

...... 
' ~ .; ••. , ,; ' I ... ~ • ,, : . ' I , •• I 

F"-OW DIAGRAM IN PREPARING RICE·PAAYAP·SESAME 
WEANING BLEND\' ' . . • . . I: .. 

... 

1 1\J ,•,•,,Jt '!'I t'. lfti •I 

3 tabltlpGORI 
Toast.ti Rlct 

I t1bl11pOon . 
TNtttd pe1y1p trlt1 

,I u:/a . 't' 

7 t1blttpoon1 
Ro11ttd .... m• 

> 

• •• ., Mi & 8 f. I .. 'I .. U. i i 

Peele In polyetl9y1Mt pllltlc NII 

Vitld1 62 snms mixnue 

Numrional v1lue for 100 pmt ponion: 

hr '. I l.ll~?.: ... ,,;•., . , ... 
Protean • 'Im . 
F. • ....... ,~I,, I '''' I ·•f' " I , •'·. nerlY • .,..,~ 

I 

~w To-coo~-~1cE~M~A~S1(Ai.1.~~·~~ 
Pa:JOP0191DQI ''• ·~ .. ; !'I ,_, , '.~· 

I 
lntrtcflt•bl!tillf.\ . .'.:;:•.;1 :'-H•{'·;r .!", 

l 112 11blapoon1 RPS llend -4: I. ''• '.' ' 

1 cup water , : · . , • . : . . l • , '. . , 
I teaspoon a1pr 1 ; l . • ; •• · 

·I 
I I 

j 

Procedures •' ,. · ' " · '• ·•< i 
Add-water 10 ·Rice-Puyap-Snune powder and ttii. Boll 

mixture in ~int pof ,., five minutes. Sdr con•endy to prevent 
scorc .. ins. ~d~~·:S.V. .....,..,, ~,., . ,. .. , .. · 
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I • Auend fint to the food need• of you'°'1faatia;td.pl't-Khool 
I children before ten'in1 die other members of your famil)'. I , . - -· ·- . r·· ·-·-. - . I 
I • Make "lup.;" (P°"'.idp~ a P.d~i~~-I r 'sroi"Add ~d)'· I 
I buildifts fooda like fllh, meat :oe · mla . and other I 
I dried btans; and rqulatin1 foods Ii r .. Jrutt1. peen leafy 

1 
I vc.tabln prepared in 1he ript ~nliltnk')'. .. 

... -.i,,' '· 4} t~·-~ · , I 
I • Be sure to wuh your hud1 wi1h IOlp. and water before I 
I prepui .. and lftY~I !~ I~ >'.«>!!: ~h~~ , I 
I • Wcip y~r child ·'io 'check 1 his •haJtii· .. · J,eip him every I 
I month 10 follow up hii powth.----- ·-·l . I .. __ ----···- .. ·----...... ------.... ., ... , . '1~"·-~: ..... ~ .: I . 
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IN 1 l«OUlll. l lllN 

11.uun .. " .1 omunun Uup1c;al fruu .m•I " .1 i:uml \UIHu: 

ul Clll'flC)' 1',·4nu1 I\ lil.ew1sc <I lavorilc: mhhk .1mu1111 dulJren 
;anJ .1Julh, pruviJm1 them a JOO<I amount uf pro1em .1n1I '""' 
When 1111,.cJ t~ethc:r, h.inana anJ P''.inut hlc:nJ ";a hi11h·Hlorie, 
l1111h·pro1rn1 fooJ licit suited for srowina ch1hlren. 

l·urmul;,itc:J h)' the 1-uoJ anJ Nutrition lte~.1rd1 ln,li· 
1u1e tl-NRl,NS I A), tl1nana·Pcanu1 Supplcmcn1ary 1-ouJ is 
notritu>U,, low·u1't anJ c.isy·tt>·prcparc for prc·school anJ school 
.111c lhilJrcn. 

Whal You NMCI 

:: ... a I Kilo mix) 

20 bit pn banana (saba), unripe 
J/ .. kilo, raw pcanuu 
2 JI .. cups• 6 tablespoons brown w1ar 
I 11.;; .:up water 

What Yeu UM 

knife 
choppinc boud 
('Ofn srindcr 
aluminum tray 
.:ookina por 
car a Jay 

T 

--;·.~·-··-.. 

Procedure: 

I. tloil 1reen li<1111n11 (1;1lia) un1il 1lonc. 
l'ei:I 1n1l 11icc thinly. 

2. Sun Jry until crisp and 1rinJ into flour u1in1 a corn 
grinder. Sci asiJc ind pl1ec in 1 dry and cle1n covcrcJ 
con1aini:r. 

J. '1'0111 punuu over moJer11e hut for 15·20 minu1n. 
Cool <11111 remove skin m1nu1Uy. 

4. CirinJ into powder u1in1 a corn arinJer. Set 11iJe 1nd 
place in a Jry and cle1n covereJ container. 

Prep1raUon for Nrwlnt 

I. Miic II J cup uf l1an1na flour 1nJ II J cup of peanut sriu. 
2. A1IJ II J cup brown su1<1r ind boil mbnurc in I 114 cup 

w•ter for J·5 minu1e1. Stir to prcvenr KOl'Chins. 
Serve mo.leratcl)• hot'. 

YielJ, I cup ur J20 aram1 

Nutrient eompoaltlOft for tvtry 100 .,.,.., bltlld 

ht 
Prutein 
Enerl)' 

26.1 l'ama 
14.7 1rams 
507 kul 

Onc·h11f ( 112) cup or 1hi1 porridae will pro\•Hle yo\ir pre·achool 
chilJ I ·6 years olJ with 20% and 17~ of hi1 Recommended 
Uict•ry Allowancca for enerlY and protein, respectively. 
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r----------------------· 
I SOME TIPS ON COOU NUTIUTION t 

I • 
I 
I • 
I 
I 
I 

l\Utnd first 10 lht food nnds of your infant and rrMchool I 
chilJrtn ~fort wiving tht othtr mtmt>rn of )'our family. I 

Makt "lugaw" (ponidgt) a good food for growth. l\J1I boJr· 
building foods like fish, mt11 or tgs, munno an1I othtr 
dritd buns: and rtgula1ing fooJs likt frui1c. Jrrrn leaf~· 
vqrt11blt1 prtpartd in tht righ1 consiHtncy. 

I • Kc surt to wash yaur hands wi1h soap anJ water btfort 
I prtraring and ~n·ina foods to your child. 

I • Wtiah your child lo chtck his htalth. Wti11h him n·rrr monih 
I to follow up his l'OWlh. 

L--------------------~ 

Prtrartd and Printtd 

by 

h•od and Numuon R\·wan·h lnmtu11· 
litraumcnt 111 ScK'n\·c· an1I I nhnul11~ 

If you want to know mort about food and 
nuuition, WRITE or PllONF. tht 

FOOO ANO NUTRmoN Rf.SF.AHCtl INSTITUn: 
DtpM1ment of Science and Tnhnology 

hh·Ptdro <iii Surc1, Manila 
ltl. Nos.: 59·SHJ 

50·)0..f I loc. 24 

Not to bt rtrrinted in pan or in wholr wi1hou1 
pumiuiun from l'NRI. 1>os·1. 

- - -- --

-· _,,.. T " ~· -x. t ~·-
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.Banana 

--- --- --

Peanut 
•11 
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INl IWl>U<'llON 

1(1,·,··Muni.'<>·~''·""'' 1111 .. or ltMS hknd h .111 id.·;il •11p11km11111.iry 
looJ fur W•'.an.-.1 111f1nh .inJ rr""'d1oukh II •0111~11110 lu"h 11mo11nl• 
ul 1•1u:,·m 111J ,·all>th') ll••cJcJ for ur1im11m body 11row1h illld 
.:onu.1111 )Uppiy ;;f ~nc:1i11 lhal wall ""lilm 1h,·11 l.laaly 11.:hvilic•. The 
m111 I) maJc from 1 bi.:;;J of h~•lllf puwn nucritiuus food ilcm1 
111mcly rice, montu and 1«11M 11ri'ikh arc ""Omn1"°ly Cuund throu11h· 
out lhc counlry. • . . • '.!~ · • . . 

Developed br the' luod ~"~ Of lh·· '9ocl _., N11tritl• 
Rc1eu•'h lnslilulc (FNRI, NST A), ''-. fonau~lt4ioi C8' tic •• • 
ulina heme °' wili.-. lcwl PtOCCllint t~:-.J it m11vrnlmt 
and HI)' IO lllC. ~- . · :~ . 

.:.· ~ ., 
. .t· 

WHAT YOU NEEDtOPuPAIE 1-M-Sa&.E~· .. . . ............ ... "*' 
~ICed• ~ ~-·.-. 
Ri« ·· c· _,. . ••·l :· 

•• ~· v -~·".;. 

,! 

• • I' .;,,, •• #••: ' ...... , ... ~ \' . .,. 
WHAT YOU USE v- .... ~ .. ~ ~ --:;·°'' ~.• t • .- · ... . \, ,,, ,....\ ..... "' ·""" 
household cup1 nyloa _.,. . 

·, 

"' • .t • • . 

-...lp111ao,_• "'. . .. --·~· ;.:.l\,t,:·,.~::\ . . ·.i:...:.~ ~1 ::f'.ll!l; .~~ Hhi :.· t. 
- ·.;,~.,. . 

--., '-1, ' • • ~ •••. :J,•' ..... • .. . . --ro . \ \ ' . -~· •· ~." . . ,• . ,.. . ":-< . wU.nowcrot-.llO'"" .! :.-, .. ~ ~ ~ t ~" " " "· . . . 
HOW TO PREPARE ·me INDIVIDUAL INGREDIENTS FOa 
TIU: RK'E-MONGO-SESANE ILEND .. 
~ice: 

· ... •, ,. .·. 
, 

I. l\;011t I ,·up of any varic:cy of rice 11 WMMleralc k-11 fClr S •IAuln. 
Keep in ti!lhlly i:ow-rcd l:Ol\laincr. 

Monro ,trils: 

I Ru.i)t I ,·up 111' 111111111,.·;ins ill modcnilc hcill for 5 mlnu1,•1. 
:?. C'r;id. ruil)l\'J 111u111b.:;uu usina rollin1 rin or emp1y huulc lo 

J\'111111. 

J. Wmuu•N mun11h,·;ins tu rcmuv,• hull>. K••cp in li11hlly ,·ovi:rcd 
~Ulllillll\'r. 

• Scumc ..:c:ds: ··"' ,·, 
I. W11~1 u"'khullcd a.·umc sci:Js lwo limn. 
:?. So.ik the sccl.ls uw"rniaht in w1111r. 

,, 
.......... ~·-- ....... 

J. Mub soaked ued1111in11 nylon mc:lh lo rcn1on hull. 
4. Wi1~1dchullcd Med~ lhorouply, 
5. l>ry 111 room h1111p11111111rc• for :?4 hou1>. 
fl. Ru,i•I o\lcr slow lire for ~ mln111t1. Kc.:r in 111hlly 

..-o ... •·r.:d \.'Ulllili11cr . 

FLOW DIAGRAM IN PREPARING RICE-MONGO-Sl:SAUE 
WEANING FOOD ILJ~D · 

l 1Que9c1 Mulled I ' r.1 .. ~_-.--.~. ~-~--~· ~-.1 ............. 
ll/?11111e.,_.. 

RoaJJ•it (Jc9: 
1/l CllP, I 

'.I, 

. . . :~J•.!f'¥.;tiJM !Nij~ Fi_*iill 
"..• ~-ll~~·f· .. ~ .. :. 

N111rien1 C'on1poUUon ~ 100 .,_ 11mple fl/4 C\IP) 

-~·3·\l~~·:r ~·~.tt·~~~v:~~,-~ :~1'1: ~-
£- ""...... "'" · "'; "· \, " . I . ", )~ I , 
• .. __ .,., .. ' • ~··. ,.~ .... . . , • ' • :'.. ·1 •. ' 

. . ,, 

HOW TO COOK IUCE-MONOO .. ·SESAM! WEANING FQC>D 
,IOAllDGI!· . . . .. , . ' . 
ln1Rdknt1: 

. . .. ''••' ·' 

RMS Blend - 10 a (l l/l 11blnpoou),W11n - llO mL (1lmoet I 
cur). and Supr - S a (I 111spuon) 

Pr~Nun:: 

Add w1ter lo ril:e·mon10-acume powder and 11ir. Boil mh11urr in 
i:ookin1 pol for 5 mlnu1c1. Slir con111n1ly 10 prevenl 11:orchin1. 
Add 1u1111. Srm• mo~cr1lely hol. 

Yield: .1 1/2 .:up. 

I I/:? 1:up (I 1/l 1ervlnp) or 1rpro11im1Cely l46 p1m1 of lh.: 
cooked Ric.'f·Mon10-S. .. m1 wt1nln1 rood w"' prow6de your 
1-l year. old child wllh 17'1 and 14'.l or h6' Reco,nmenclcd l>Mlary 
Allow1ni:c (RDA) ror .,...., Incl ''°"""·~Ml)'. 
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APPBHD!X IV - LIST OP SOtJRCBS 

- Food Processing Equipment Survey: Philippines 

(Italian Trade Commission 8 Manila, Philippines, 

1987) 

- Le Filippine: Guida per l 'esportatore Italiano, 

ICE, Roma, 1991 

- Composition of Foods: Cereal Grains and Pasta 

(U.S. Dept. of Agriculture, 1989) 

- Regional Updating of Nutritional Status of 

Filipino chil6ren, 1989-1990 

Ottobre 1990 

FNRI, Manila, 

- Third Nutritional Survey, Philippines 1987 (FNRI, 

Maggio 1989) 

- Report on population (FNRI, 1985) 

- Set of brochures on recommended food items (FNRI, 

1982-88) for home preparation. 

Philippines Agribusiness Factbook and Directory 

1989/90 (Center for Research and Communication) 

General Statistical data from various sources 

(Business Statistical Monitor, Central Bank of 

Philippines) 
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A) LINE FOR PRECOOKED FLOURS :>RODUCT ION, CAP. 350KG/HR 

1A HORIZONTAL MIXER FM700 
(COMPLETE WITH CONTROL PANLL) 

2A VERTICAL FEEDING SCRE.IY F~!>001V 

3A HORIZONTAL. FEEDING SCREW FSSOO/O 

4A GELATIN 1 lER G502 

SA SCREW EXTRACT~ SE/G/502 

6A CUTTING SYSTEM SCP500 

7A PNEUMATIC CONVEYOR PC500/Sc"f'- BTO 

SA CONTROL PANEL •A+7A 

9A BELT TOASTING OVEN BTO ~'.)() 

(HEAT EXCHANGER) 

10A COOLING BELT CC70/5000 
11A VIBRt SCREEN VS120 

12A FEEDING SCREW WITH HOPPf R F5H500 

13A FEEDING SCREW FS500/V 

14A CONTROL PANEL 9A-13A 
15A GRINDING SYSTEM (COMPLElE WIHI CONTROL PANEL) 

B) AOOIT IONAL MACHINES TO Sf CT ION A) FOR" THE PRODUC

T I ON OF BABY FOOD, CAP. 'i50r<G/HR 

18 BAG EMPTYING HOPPER 

28 PNEUMATIC CONVEYOR 
38 PRECOOKED FLOURS STORAGE BINS (COMPLETE WITH 

48 

50 

68 
78 

8B 
98 

108 

118 

128 

138 

148 

158 
168 

178 

188 

198 

EXTRACTION SCREWS) 
MILK STORAGE BINS (COMPLl:Tr WI TH EXTRACT ION SCREWS) 

SUGAR STORAGE BINS (COMP! [ii WITH EXTRACT ION SCREWS) 

POWDER FILTER 

SUGAR GRINDING SYSTEM 
HORIZONTAL MIXER FMSO 

FEEDING SCREW FS100/V 
AUTOMATIC SCALE 

PNEUMATIC CONVEYOR 

CONTROL PANEL 18-118 

STORAGE BIN 

HORIZONTAL MIXER FM700 

CENTRIFUGE SI EVE 

FEEDING SCREW FS700/V 

FEEDING SCREW FS700/0 

CONTROL PANEL 138-17B 
VERTICAL PACKAGING MACHINE (COMPLETE WITH CON-

TROL PANEL) 
20B AUTOMATIC CARTONING MACHINE (COMPLETE WITH CON-

TROL PANEL) 



C) ADDITIONAL MACHINES TO SECTION A) FOR THE PRODUC

TION OF TOASTED PELLETS (SAVOURIEO), CAP. SOOKG/HR 

1C PNEUMATIC CONVEYOR PCSOO/G-F 

2C "FORMER F500 

JC PNE UMA T IC CONVEYOR PC 500/F - 1 t.I 

4C SCREW EXTRACTOR SE/F /r;oo 
SC CONTHOL PANEL 1C+4C 

6C SHAKER PRE-DRYER TM500 

7C PNEUMATIC CONVEYOR PCSOO/TM-CO 

BC VERTICAL SPREADER SP~20 

9C CONTINUOUS DRYER CD120/SOO/~i/18 

10C VIBRE SCREEN VS120 

11C CONTROL PANEL 6C+10C 

12C DIE WASHING MACHINE L TSOU 

1 JC ELEVATOR BELT EBJS0/6000 

!4C STORAGE BINS 

ISC VIBRE SCREEN VS120 

16C BELT CONVEYOR BC35(l/500J 

17C CONTROL PANEL 13C+16C 

18C PONOERAL DOSER POSOO (COl-1PI T WITH CON:rROL PANEL) 

19C ELEVATOR BELT E8350/l000 

20C FLAVOURING TUMBLER FT50C1 

21C FLAVOURS MIXER MTJ00/2 

22C ELEVATOR BELT EB350/5000 

23C CONTROL PANEL 19C+22C 

24C VERTICAL PACKAGING MACHINE (COMPLETE WITH 
CONTROL PA.NEL) 

25C AUTOMATIC CARTONING MACHIN[ (COMPLETE WITH 
CONTROL PAt~£4 

s~cl 



l[CHNICAL DATA 

INSTAILED POWER: 

IA n.noo 9 K~· 

8A CP/4A-7A 128KW 

14A C:P/9A-1 lA 14K~· 

128 CP/18-118 :>3K~' 

188 CP/138-178 IJKW 

198 PACKAGING MACHINE 8KW 

208 CART OH ING MACHINE 5KW 

4C CP/1C-4C 77KW 

11C CP/6C-10C S6KW 

12C DIE WASHING MACHINE 121<\Y 

17C CP 13C• 16C J~W 

18( PONDERAL DOSER (1, 51< YI 

23C CP/19C-22C 1n;w 

24C PACKAGING MACHINE 8KIY SE(/, le 
25C CARTONING MACHINE 5'.('lf 

POTABLE WATER CONSUMPT 10'11: PRESSION t ,5bar ~ 0,5 t•ar 

4A G502 

2C F500 

2SJl/h, Temperature at ~5-70°C 

50:Jl/h, Temperature al 70°C for 

ht ild healing for 15'-20'min. 

INDUSTRIAL WATER CONSUMPTION FOR COOLING: PRESSION 1,5har + 0,5 ba1· 

4A G502 

2C F500 

THERMIC INSTALLED POWER: 

9A BTO 500 

6C TM500 

9C C 0120/500/5/ 18 

''· 13001/h ) Tr•mpcralurc al 15°C 

lo.• .... -

3\0.000 Kcal/h Gasoline heating 

)5.C.00 Kcal/h} H20 at 95oc' tJ. = 3oc 

140. COO Kr.a I Pressure I , 5 bar ~ o 5 bar 
I 

AIR COMPRESSED CONSUMPTION: 8CO Nlt/h for the whole planl 



2'i )1 /t .• Trmperarure 

Tcmpcra1ur.,- "' 7o•c for 

h1o1tl hr."'lling tor 15'--20'm1n. 

l[R CONSUMPTION fOH COOLING: PRESSION 1,5t>ar + 0,5 ba1· 

IJOOl/h ) T,.,...pcraturc al 15°C 

120(1. 

~LLEO POWER: 

3\0.0DO Kcal/h Gasoline heating 

)5.COO Kcal/h} H20 at 95°C, a = J°C 

Kcal Pressure 1,5 bar~ 0,5 bar . '18 140.COO 

D CONSUMPTION: 8CO NI 1/h for the whole plant 

0 1 AGO. 1991 
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1) HORIZONTAL M1XEP. 
2) VERTICAL FEEDING SCREW 
3) HORlluNTAL FEEDING SCl:Ew 

4) CONTROL PANEL CP 1-3 

5) GELATINIZER 
6) CUTTING GROUP 
7) PNEUMATIC C)NVEYOR 
8) SCREW EXTRACTOR 
9) CONTROL PANEL CP 5-B 

10) BELT TOASTER 

11) COOLING BELT 
121 CONTROL PANEL CP 10-11 

13) VERTICAL FEEDING SCREW 

14) GRINDING SYSTEM 
15) P~EUMATIC CONVEYOR 
16) CONTROL PANEL CP 13-15 
17) S!ORAGE SILOS 
18) PNEUMATIC CONVEYOR 

19) BAG EMPTYING HOPPER 
20) SUGAR STORAGE ~.tLOS 

21) SUGAR GRINDING MILL 

22) MILK STORAGE S1Lu 
23) SCREW EXTRACTIO~ 
24) POWDER FIL1ER5 
25) AUTOMATIC SCALE 
26) PNEUMATIC CONVEYOR 
27) CONTROL PANEL CP 17-26 

28) MtCROCOMf'()NfNTS lllXf.Y 

29) HOR!ZONTAL MIXEr~ 

30) VERTICAL FEEDl~-lG SCRf V, 

JI) HORIZONTAL rEEDIN~ SCF-~ 

32) CONTROL PANfL CP :'.C}-Jl 

33) PACKAGING MACHIN[ 

SECTION 3 
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1) HORIZONTAL MIXER 
2)VERTICAL FEEDING SCREW 
3) CONTROL PANEL CP 1-2 
4) GELATINIZER 
5) PNEUMATIC CONVEYOR 
6) FORMER 
7) PNEUMATIC CONVEYOR 
8) GELATINIZER SCREW E><TRACT•JR 
9) FORMER SCREW EXTRACTOR 

10) CONTROL PANEL CP 4-9 
11) SHAKER PRE-DRYER 
12) PNEUMATIC CONVEYOR 
13) PRODUCT SPREADER 
14) CONTINUOUS DRYER 
15) VIBRE SCREEN 
16) CONTROL PANEL CP 11-15 
17) ELEVATOR BELT 
18) STORAGE BINS 
19) VIBRE .SCREEN 
20) ELEVATOR BELT 
21 ) PONDERAL DOSER 
22) BELT TOASTER 
23) COOLING BELT 
24) CONTROL PANEL CP 17-23 
25) ELEVATOR BELT 
26) FLAVOURS DOSER 
27) FLAVOURING TU~BLER 
28) ELEVATOR BELT 
29) CONTROL PANEL CP 25-28 
30) PACKAGING MACHINE 
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